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We  take  this  opportunity  of  conveying  to  our  readers 
our  sincere  wishes  that  the  year  just  commencing  will 
be  happy  and  prosperous  for  them  both  personally  and 
commercially. 


Ebitorial  Botes. 


1:1  our  issue  for  December  icj23  \vc  publi.slied  an 
article  on  the  need  for  a  Federation  of  Glass  Manu- 
facturers. The  author,  Mr.  R.  S.  Biram,  pointed  out 
the  benefits  which  such  an  orj,'anisation  would  confer, 
but  at  that  time  it  appeared  as  if  glass  manufacturers 
thouj,rht  the  idea  unworkable. 

Since  1923,  however,  there  Iiave  been  numerous 
ocq^sions  upon  which  a  National  Federation  would 


have  been  of  inestimable  value  to  the  manufacturer's 
interests  and  apparently  this  fact  has  at  last  been 
realised  because  early  in  December,  1925  a  circular 
letter,  bearing  the  signature  of  Sir  Sydney  Hcnn,  was 
sent  to  all  British  bottle  and  glass  container  manu- 
facturers, asking  for  an  expression  of  their  views  on 
the  proposal  to  form  a  Federation  of  Bottle  and  Glass 
Container  Manufacturers.  The  letter  further  stated 
that  the  proposal  has  been  submitted  to  the  chairmen 
of  the  various  local  Associations  which  are  in  existence 
and  that  the  scheme  had  their  approval. 

It  should  not  be  necessary  at  the  present  time  to 
enumerate  the  advantages  to  be  obtained  from  con- 
certed efforts.  "  United  we  stand,  divided  we  fall," 
is  too  old  a  slogan  to  require  further  emphasis,  yet  we 
must  ad.mit  that  we  have  been  surprised  to  find  that  in 
some  instances  those  who  would  receive  the  most 
benefit  from  the  proposed  organisation  have  been  the 
most  dubious  as  to  it's  advisability. 

Cautiousness  is  a  very  desirable  feature  when  dealing 
with  most  business  questions  but  unfortunately  in  the 
glass  trade  caution  is  replaced  b)  suspicion  far  too 
frequently.  This  is  much  to  be  regretted  as  distrust 
must  disappear  before  it  will  be  possible  for  anything 
to  be  done  to  help  the  industr)-.  Too  much  time  and 
energy  is  devoted  to  looking  for  the  "  snag  "  or  the 
'  "'gTRfi''  "  when  a  scheme  like  the  present  one  is  put 
forward  ;  if  one  cannot  be  found  the  sponsors  of  the 
scheme  are  then  classed  as  being  exceedingly  "smart" 
or  "clever  "  and  suspicion  becomes  even  more  pro- 
nounced. 

The  only  possible  foundation  upon  which  an  Associ- 
ation or  Federation  of  Manufacturers  can  be  built  up, 
is  that  of  mutual  trust  and  (-o-operation  and  in  view  of 
the  absolute  necessity  and  urgency  of  the  question  we 
think  that  this  condition  should  not  be  very  difficult  to 
obtain.  The  objects  of  the  Federation  as  outlined  in 
the  circular  letter  are  most  certainly  of  interest  and  im- 
portance to  all  manufacturers,  who  would  seem  to  have 
all  to  gain  and  nothing  to  lose  by  it's  foundation. 

Of  course,  it  will  be  stated  that  we  are  becoming  a 
nation  of  As.sociations  and  Societies  and  that  a 
manufacturer  has  no  ti.me  to  attend  to  manufacturing 
on  account  of  the  number  of  conferences  and  meetings 
he  has  to  attend.  This  may  contain  a  certain  amount 
of  truth  but  if  only  manufacturers  will  consider  what 
they  have  at  stake  we  are  confident  that  they  will  give 
the  new  scheme  a  chance,  even  if  it  means  sacrificing 
an  old  one. 

At  the  present  time  there  arc  many  ([uestions  upon 
which  the  opinion  and  action  of  the  proposed  Federa- 
tion would  be  of  value  to  the  industry,  and  once 
established  we  think  that  there  would  eventualh-  be 
an  Internatio)ial  Federation,  much  upon  the  same  lines 
as  the  already  existing  International  Chamber  of 
Commerce. 


[Gl.a.ss  null  deal  ivith  all  matters  peytainiug  to  the 

industry   in   an  impartial   manner,    consequently  the 

Editor  does  not  necessarily  associate  himself  n'ith  the 
opinions  expressed  by  his  contributors.] 
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Defects   in  Glass. 

No.  9 — The  Influence  of  Consiitution  u/Don  Durability. 

By  dr.  C.  J.  PEDDLE,  M.B.E.,  F.l.C. 


(1)  The  simplest  normal  ylass  is  one  consisting-  of 
two  radicles,  one  acidic  and  one  basic,  the  acidic 
radicle  being  refractory  (usual  silica)  and  the  basic 
radicle  being  a  flux.  Glasses  of  this  type  can  be  made 
by  melting  together  silica  and  a  compound  of  either 
sodium  or  potassium,  e.g'.  sand  and  soda  ash  when 
melted  in  correct  proportions  give  soda-silica  g^lasses 
the  compfjsition  of  which  can  be  expressed  in  terms  of 
silica  and  sodium  oxide.  The  durabilities  of  these  soda- 
silica  and  potash-silica  glasses  are  very  small.  Thus  a 
g^lass  containing  72%  silica  and  28%  sodium  oxide  is 
quite  greasy  after  a  week's  exposure  to  the  air,  owing 
to  the  attack  of  moisture,  and  after  a  year's  exposure 
is  covered  with  a  thick  white  powdery  film.  The 
weatherings  of  soda-silica  g"lasses  containing  a  higher 
proportior^  of  sodium  oxide  is  even  more  pronounced, 
the  glass  containing  50%  sodium  oxide  being  covered 
with  a  thick  white  cr\ stalline  film  after  only  a  week's 
exposure  to  air.  The  poor  durability  of  these  glasses 
is  also  proved  by  the  "  powder  test."  It  has  been 
found  for  example  that  all  these  alkali-silica  glasses 
containing  upwards  of  28%  of  the  alkaline  oxide  can 
be  dissolved  wholly  when  they  are  powdered  and  boiled 
with  water. 

(2)  Since  a  simple  glass  consisting  of  silica  and  an 
alkaline  oxide  is  not  durable  it  is  necessary  to  introduce 
into  its  composition  a  "stabilising  "  oxide  in  order  to 
endow  it  with  durabilit)'.     The  "  stabilising  "  oxide  as 


bottle  glass  or  window  glass  can  be  expressed  in  terms 
of  silica,  sodium  oxide  (or  potassium  oxide)  and  calcium 
oxide,  whilst  a  "  lead  "  glass  for  table  ware  can  be 
expressed  in  terms  of  silica,  potassium  oxide  and  lead 
oxide.  The  effect  upon  durability  of  introducing 
glass  (100  gra.ms)  with  water  for  one  hour, 
calcium  oxide  (lime)  into  a  glass  in  place  of  sodium 
oxide  is  evidenced  by  the  first  of  the  following  tables. 
The  second  table  indicates  the  effect  of  substitution 
of  lead  oxide  for  sodium  oxide.  The'  first  three  columns 
give  the  composition  of  the  glasses  (approximately). 
The  fourth  column  denotes  the  weight  (in  milligrams) 
of  the  glass  that  is  dissolved  by  boiling  produced 
The  next  column  shows  the  "  sulphuric  acid  "  factor 
for  each  glass  i.e.  the  number  of  milligrams  of  acid 
required  to  neutralise  the  liquid  after  boiling  100 
grams  of  the  powdered  glass  for  one  hour.  The  two 
last  columns  indicate  the  effect  upon  the  polished  glass 
surface  after  it  has  been  exposed  to  the  atmosphere  for 
100  hours  and  one  year. 

It  will  be  seen  from  these  tables  that  successive 
substitutions  of  sodium  oxide  by  the  dibasic  oxide 
results  in  a  striking  improvement  in  the  durability 
of  the  glass.  Another  fact  revealed  by  these  results  is 
that  dibasic  oxides  have  not  the  same  effect  weight  for 
weight  upon  durability,  for  it  is  evident  that  a  5% 
substitution  by  calcium  oxide  has  a  much  greater  effect 
in    impro\ing    the    weathering  properties  than  a  5% 


TABLE  L 


No. 

Composition. 

Weight 
dissolved 
(nigs.) 

Sulphuric 
acid 
factor. 

After  an  exposure 

of  1 00  hours  to 
moist  air  at  18°  C. 

After  one  year's 
ex])osure  to  ordinar}'  air. 

vSilica. 

Sodium 
Oxide. 

Calcium 
Oxide. 

I 

70 

30 

Totally 

soluble. 

Very  greasy  indeed 

Thin  white  i)OA\  dery  film 

2 

70 

5 

1840 

.53 1  7 

Covered  \vith  greas_\-  si)ots 

Very  pronounced  film 

3 

70 

20 

JO 

<)52 

1638 

( xreasy 

Pronoiniced  film 

4 

70 

J  5 

088 

43'j 

Slightly  grea.sy 

Slight  film  all  over 

5 

70 

10 

20 

420 

292 

T  Unaffected 

ivxtrenielv  slight  film 

a  ruU-  is  one  of  the  common  dibasic  oxides,  allhough 
alumina  (which  is  tribasic)  imay  also  be  employed. 
The  commonest  stabilising  oxides  are  calcium  oxide  (in 
lime  glasses)  and  lead  oxide  (in  lead  Hint  glasses) 
but  the  oxides  of  zinc,  .magnesium,  barium, 
strontium  and  aluminium  will  also  serve.  The 
compostion  of  a  stable  "  crown  "  glass,  as  for  example 


substitution  by  lead  oxide.  Experiment  has  shown* 
that  llie  best  dibasic  c^xidc  for  conferring  durability  is 
zinc  oxide,  followed  by  the  oxides  of  magnesiiun, 
calcium,  strontium,  barium  and  lead  in  the  order  named. 

(3)  The  durability  of  a  glass  is  largely  dependent 
u]5on  the  amount  of  alkaline  oxide  present,  and  there 
*  Peddle,  Trans.  Opt.  Soc.  Vol.  23,  1921-22,  p.  103. 
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is  not  a  s^reat  amount  of  difference  in  the  relative  effects 
of  the  oxides  of  sodium  and  potassium,  althoufjh  there 
is  evidence  that  a  glass  containing  potassium  oxitle  is 
somewhat  more  durable  than  the  corresponding  glass 
with  an  equal  weight  of  sodium  oxide  as  its  alkaline 
oxide.  One  very  striking  fact,  however,  must  be 
emphasised,  that  a  glass  containing  appreciable 
amounts  of  both  alkaline  oxides  is  more  durable  than 
the  corresponding  glass  containing  the  same  percent- 
age amount  of  either  sodium  oxide  or  potassium  oxide. 
The  following  results  illustrate  this  in  the  case  of 
certain  lime  and  certain  lead  glasses  : — 


Composition. 

"  Sulphuric  Acid  "  factor 
(see  "  powder  test  ") 

Silica. 

Calcium 
Oxide. 

Sodium 
Oxide. 

Pot. 
Oxide. 

70% 
70% 
70°,, 

10% 
10% 

10°o 

20«o 
10°,, 

10°,, 
20°,, 

1638  millisrams 
674 
749 

70% 
70% 
70»o 

15% 
15% 
15% 

1  so 
10  0 

710 

7i°o 
15°o 

436 
223 
240 

Silica. 

Lead 
Oxide. 

Sodium 
Oxide. 

Pot. 
Oxide. 

Sulphuric  .\cid  factor. 

60°,, 
60<>'„ 
60% 

20% 
■20% 
20% 

20°„ 
I0°„ 

10°o 

20°,, 

7891  millis^rams 
3523 

7775  ,, 

60% 

60  "o 
60% 

25% 
25°,, 
25% 

I5"„ 
7i°o 

7A°n 

15°o 

2122 
711 
848 

The  durability  of  each  glass  is  expressed  in  milli- 
grams of  sulphuric  acid  required  to  neutralise  the  liquid 
obtained  after  boiling  lOO  grams  of  powdered  glass 
with  water  for  an  hour  (i.e.  the  sulphuric  acid  factor) 
and  it  will  be  seen  in  the  four  sets  of  corresponding 
glasses  given,  that  the  glass  containing  both  alkaline 
oxides  has  a  higher  durabilitx  than  the  glass  containing 
soda  alone  or  potash  alone. 


"  In  the  silica — alkali — RO  f;lcisses  {where  RO  is  the 
oxide  of  zinc,  magnesium,  calcium,  strontium,  barium 
or  lead)  u'hen  the  total  alkali  is  less  than  20%  the  glass 
containing  both  alkalis  in  c.,ual  proportion  by  weight 
will  be  more  durable  than  the  corresponding  glass  con- 
taining all  its  alkali  as  sodium  oxide  or  as  potassium 
oxide.  This  is  true  whatever  the  proportion  of  silica  or 
RO  in  the  glass."* 

It  will  be  seen  that  the  [jhcnomcnon  is  true  over  a 
very  wide  range.  It  breaks  down  when  the  alkali 
content  is  over  20%,  but  seeing  that  practically  ever\ 
commercial  glass  upon  the  market  to-day  contains  less 
than  20%  of  alkali,  the  generalisation  can  be  taken  as 
applying  to  all  commercial  glasses. 

(5)  The  researches  referred  to  above  definitely  estab- 
lished the  fact  that  the  presence  of  both  alkalis  in  equ  al 
percentage  amount  by  weight  in  a  glass  made  for  better 
durability  The  question  at  once  arises  whether 
ha\'ing  the  two  alkalis  present  in  equal  percentage 
amounts  gives  the  best  durability  for  a  given  total 
percentage  of  alkali,  or  whether  there  is  some  better 
proportion.  Researches  carried  out  upon  the  lead 
glasses  indicated  that  a  maximum  durability  was 
obtained  \\'hen  the  ratio  of  sodium  oxide  to  potassium 
oxide  was  3  to  7.  t 

(6)  It  has  been  well  established  that  alumina  is  a 
valuable  constituent  in  glass,  from  the  point  of  view  of 
increasing  durabilit}-.  It  helps  to  give  the  g'lass  in 
which  it  is  present  high  powers  of  resistance  to  attack 
b\  water,  acids  and  solutions  of  alkalis.  For  this 
reason  it  almost  invariably  finds  a  place  in  glasses  for 
chemical  ware,  the  amount  present  being  between  6% 
and  10%.  wSuch  large  amounts  of  this  oxide  render 
these  glasses  difficult  to  melt,  and  it  is  not  usually 
expedient  to  incorporate  even  ()';,',  of  alumina  in  window 
glass  and  bottle  glass  with  a  view  to  improving 
tlurability  The  presence  of  3%  of  alumina  in  these 
glasses  does  not  interfere  with  their  melting  properties 
to  any  large  extent,  and  this  amount  is  to  be  advocated 
to  increase  stability. 

(7)  Boric  oxide  under  certain  circumstances  improves 
the  durabilit)-  of  the  glass  in  which  it  is  present.  It 
has  been  shown  for  examplet  that  two  parts  of  borax 


TABLE  II. 


Composition. 

No. 

Sodium 

Lead 

vSilica. 

Oxide. 

Oxide. 

I 

70 

6 

70 

2.5 

.5 

7 

70 

20 

10 

8 

70 

15 

15 

Weight 
di.s.sohed 
(mgs.) 


Totally 

82430 
10900 
28x0 


Sulphuric 
acid 
factor. 


soluble. 

U200 
<)232 
2906 


After  an  exposure 
of  TOO  hours  to 
moi.st  air  at  18°  C. 


Verj'  greasy  indeed 
Covered  with  wet  spots 
Do.  (less  than  No.  6) 
TTnaffected 


After  one  year's 
exjmsure  to  ordinary  air. 


Thin  white  ])ow(lerv  film 
Badly  dulled.    A  few  crv.stals 
Distinct  spotted  film 
Vers-  faint  si"ns  of  attack 


A  very  thorough  investigation  has  been  made  of  this 
remarkable  phenomenon,  the  work  embracing  g^lasses 
containing  all  the  common  dibasic  stabilising  oxides, 
and  as  a  result  the  following  generalisation  has  been 
put  forward  : — 


Juur.  Soc.  Glass  Tech. 


*  "Feddle's  fjeiiPralisation  "  -.ep  Trnver- 

njji,  Viil.  5.  p.  100. 
t  Peddle,  Jour.  Sue.  Glass  Tech,  19.31,  \o\.  5,  p.  195. 
\  Hodkin  and  Turner,  Juur.  Soc.  Glass  Tech.  1920,  Vol.  4.  p.  120. 

[Continued  on  page  47. 
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Strainviewers. 


By  C.  F.  smith. 


Tlie  i.mportance  of  correct  annealing-  in  the  production 
of  j'^lassware  is  well  known  to  manufacturers,  and  in 
recent  years  some  progress  has  been  made  in  the 
application  of  scientific  methods  to  annealing-  and 
subsequent  inspection. 

The  article  on  "  Faulty  Annealing  "  by  Dr.  Peddle 
in  the  October  issue  of  this  Journal  was  an  excellent 
account  of  these  methods  and  of  the  research  work 
done  by  various  investigators.  The  value  of  optical 
methods  in  the  testing-  of  glassware  was  emphasised 
by  Dr.  Peddle  and  the  following-  description  of  some 
commercial  polarimetric  apparatus  on  the  market 
should  therefore  be  of  interest. 

The  bi-refracting  qualities  of  insufliciently  annealed 
glass  have  been  known  for  more  than  a  century,  and 
so  also  has  the  polarimetric  method  of  observation. 
.Sir  David  Brewster,  in  his  book  on  Optics,  published 
in  1834,  dealt  at  some  leng-th  with  this  subject  and 
the  straiiiviewer  of  to-day  is  essentially  the  same  as 
tl-iat  used  bv  him. 


V  i  / 


Fisl.  1. 


In  the  design  of  strain\-ie\\'ers  made  b)'  Adam  Hilgcr 
Ltd.,  London,  great  attention  has  been  paid  to  detail 
and  the  proper  illumination  of  the  articles  to  be 
examined.  The  latter  point  is  regarded  as  of  the 
utmost  importance,  since  althiuigh  there  may  be  no 
trouble  with  thin  walled  vessels  or  sheet,  difficulties  are 
often  met  when  solid  objects  or  vessels  of  distorted 
shapes  are  to  be  examined.  This  is  easily  realised 
wlien  one  thinks  of  ihe  deep  shadows  seen  when  a  thick 
walled  or  "  raised  bottom  "  bottle  is  held  to  the  light, 
and  these  shadows  may  obscure  entirely  any  effects 
of  strain  due  to  bad  annealing.  Further,  the  larg-est 
possible  aper1ur-('  has  been  pro\i(le(l  to  ei-iable  large 
objects  to  !)(■  cxamiiied  and  this  is  limited  by  the 
flistance  at  which  the  objct-t  is  to  be  held,  usualh'  at 
arm's  length. 

Fig-.  I  shows  the  optical  system  in  most  use  in 
strainviewers  and  this  contains  explanatory  referen(-es 
to  the  parts.  Light  from  a  rliffusing  source  is  reilecled 
at  the  polarising-  angle  from  a  sheet  of  black  glass  and 
the  object  is  observed  through  an  anal\sing-  eyepiece. 
This  eyepiece  contains  lenses  designed  for  observation 
of  a  wide  field,  a  nicol  prism,  ;uid  a  l  omponent  l<iiovvn 


as  a  waveplate,  the  latter  having  the  important  property 
of  showirig  the  presence  of  strain  in  glass  by  brilliant 
colouring.  .Strain  may  be  observed  in  the  absence  ol 
the  waveplate  but  in  gradations  of  white  to  black,  and 
thus  in  many  cases  is  diilicult  to  distinguish  from 
shadow  effects.  The  waveplate  was  used  by  Sir  David 
Brewster  and  was  revived  in  the  course  of  the  develop- 
ment of  the  manufacture  of  glass  during  the  war  by 
Mr.  F.  E.  Lamplough,  M.A.  Although  this  article  is 
limited  to  a  description  of  strainviewers  it  does  not 
seem  out  of  place  to  mention  what  is  apparently  ,i 
fundamental  law  governing  the  conditions  for  correct 
annealing-  As  a  result  of  experimental  work  on  a 
large  number  of  glasses  Twyman*  found  that  the 
mobility  doubled  for  ever\-  H°  C  rise  in  temperature. 
For  example  a  glass  which  when  heated  at  540°  C  for 
three  minutes  lost  95%  of  any  strain  present,  would 
rec|uire  six  minutes  at  a  temperature  of  532°  C  to 
produce  the  same  result.     This  rule  is  easy  to  remembei 


FiR.  2. 

and  will  without  doubt  become  well  known  h\  those 
controlling  the  annealing  of  glass. 

Fig.  2  shows  a  popular  model  of  strainviewer  in  use 
in  the  examination  of  glass  jars,  and  this  is  solidly 
made  in  mahogany  with  an  iron  lamphouse.  The 
compartment  in  which  the  glassware  is  held  for 
observation  is  approximately  twelve  inches  square  and 
t\\el\e  inclies  deep,  thus  enabling  a  large  variety  of 
objects  to  be  examined,  and  a  door  (not  seen  in  the 
photograph),  is  an  added  con\enicnce  when  dealing 
with  glass  tubes. 

Much  experimental  work  has  been  doiie  in  order  to 
overcome  the  difliculties  introduced  by  colou'-ed  objects, 
and  the  most  efficient  arrangen-ient  is  that  in  which  a 
spei'ial  diffusing  screen  is  placed  between  the  polarising 
plale  and  the  object  to  be  examined,  instead  of  near  the 
lamp.  This  enables  a  large  \  ariet\  of  coloured  objects 
to  be  examined  and  lesults  in  only  a  small  reductioi-\  in 
sensili\it\   in  the  case  of  white  glass. 

I"ig.  3  shows  another  ii-iodel  adapted  for  use  with 
daylight,  a  form  whicii  is  often  convenient  when  the 
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instrument  has  to  be  carried  about  or  when  an  electric 
supplv  is  absent  or  of  dill'ering  voltages. 

Fig.  4  is  a  photograph  taken  tiirough  the  analysing 
e\cpiece  of  a  strainviewer,  and  shows  the  locality  in 
which  strain  is  present  in  the  lamp  chimney  under 


Fig.  3. 

examination.  Owing  to  the  limitations  of  reproduction 
these  effects  are  not  shown  so  effectively  as  in  the  in- 
strument where  they  can  be  seen  in  brilliant  green  and 
red  tints. 


Fig.  4. 

Experimental  work  has  been  done  from  time  to  time 
at  the  works  of  Adam  Hilger  Ltd.,  to  meet  special 
cases,  as  a  result  of  which  strainviewers  have  been 
constructed  to  examine  at  a  glance  the  whole  surface 
of  green  glass  insulators  twelve  inches  in  diameter. 
Further,  designs  are  available  for  the  construction  of 
strainviewers  suitable  for  inspecting  glass  with 
extremely  deep  colouring,  for  the  projection  of  strain 
effects  in  white  glass,  and  a  strainviewer  occupying 
the  space  of  a  large  room  for  dealing  with  large  search- 
light mirrors  or  plate  glass. 


Defects  in  Glass. — 

Ciinliinuil  jt'oin  page  45. 
per  lOO  parts  of  sand  in  the  batch  exercises  a  notable 
beneficial  effect  on  the  durability  of  lead  glasses.  The 
beneficial  effect  of  boric  acid  in  assisting  the  resistance 
of  the  attack  of  glass  towards  water,  appears  to  reach 
a  maximum  at  about  12%  of  this  oxide.  Su!)sequent 
additions  of  the  oxide  cause  the  durability  to  decrease 
rapidly* 

(8)  Many  attempts  have  been  made  from  time  to  time 
to  determine  the  best  ratio  between  the  oxides  in  a 
glass,  to  give  maximum  durability,  and  formula;  have 
been  advanced  to  represent  the  "  best  "  glass.  The 
formula  which  has  received  most  attention  has  been 
6HO0,  R':,0  R"0  where  R'.^O  represents  a  molecule  of 
either  sodium  oxide  or  potassium  oxide  and  R"0  a 
molecule  of  any  of  the  dibasic  oxides.  This  molecular 
formula  due  in  the  first  case  to  Benrath  is  based  upon  a 
ratio  of  one  molecule  of  basic  oxide  to  three  molecules 
of  acid  oxide  and  is  therefore  termed  a  "  trisilicate  " 
formula.  Applying  it  to  a  soda-lime  glass  the  com- 
position of  the  glass  would  be  75.4%  silica,  11.7% 
calcium  oxide  and  12.9%  sodium  oxide.  An  examina- 
tion of  the  compositions  of  many  well  known  soda  lime 
glasses  reveals  the  fact  that  they  approximate  this 
composition,  being  as  a  rule  richer  in  lime  and  poorer 
in  soda  for  hand  made  ware  and  window  glass,  whilst 
for  machine  made  ware  the  proportion  of  sodium  oxide 
increases  and  the  calcium  oxide  decreases. 

(g)  The  following  rules  may  be  given  for  improving 
the  durability  of  a  glass. 

(a)  Replacing  a  proportitMi  of  alkaline  oxide  by  either 
silica  or  a  dibasic  oxide  increases  the  stability.  At  the 
same  time  the  melting  temperature  of  the  glass  is 
raised. 

[b)  Substitution  of  silica  by  a  dibasic  oxide,  the 
alkali  remaining  ccmstant,  improves  durability. 
Substitution  by  alumina  has  the  same  effect.  Where 
a  dibasic  oxide  replaces  silica  the  melting  properties  of 
the  glass  are  improved,  but  if  the  dibasic  oxide  is  lime, 
the  devitrification  tendencies  of  the  glass  are  enhanced. 
Substitution  of  alumina  up  to  3%  has  no  deterrent  effect 
upon  melting ;  above  this  the  glass  becomes  more 
difficult  to  melt. 

(c)  Where  only  one  alkaline  oxide  is  present  as  a 
fluxing  oxide,  durability  is  improxcd  by  a  substitution 
of  a  portion  of  it  by  the  other  alkaline  oxide.  The 
melting  properties  will  show  slight  improvement. 

[d)  The  addition  of  small  amounts  of  boric  oxide 
increase  the  resisting  powers  of  glass  to  weathering, 
and  at  the  same  time  improve  conditions  of  melting. 

*  Turner,  Jour.  Amer.  Cer.  Soc.  1924,  \'ol.  7,  p.  313. 
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The  Use  of  Compressed  Psii— Continued. 

Bv  ROBERT  WILSON. 


Volumetric  Efficiency.  Volumetric  efficiency,  in  the 
real  sense  of  the  term  and  as  it  it  is  intended  to  be 
understood  by  the  user  of  compressed  air,  means  the 
ratio  of  capacity  io  pistcni  disphiccmeut.  It  is  im- 
portant to  remember  thai  "  capacity  "  is  the  actual 
volume  of  free  air  compressed  and  delivered  per 
minute,  and  as  "  free  air  "  is  air  at  normal  atmos- 
pheric pressure  and  temperature  as  .measured  at  the 
intake  to  the  compressor  cylinder,  it  follows  that  a  tru: 
comparison  for  volumetric  efficiency  must  include  all 
sources  of  volumetric  loss  resulting  from  any  changes 
hoffi  these  standards. 

The  sources  of  volumetric  loss,  as  was  explained  in 
a  preceding  article,  comprise  the  losses  due  to  (i) 
clearance,  (2)  change  of  temperature,  (3)  low  suction 
pressure,  and  (4)  leakage.  The  loss  of  volume  result- 
ing from  the  re-expansion  of  the  compressed  air  left  in 
the  clearance  space  has  been  already  referred  to  in 
previous  articles,  and  while  it  probably  is  realised  that 
this  loss  varies  with  the  terminal  pressure  in  the 
cylinder,  it  is  doubtful  if  the  effect  of  temperature  on 
the  clearance  loss  and  on  the  capacity  of  the  com- 
pressor, is  realised  to  anything  like  its  full  extent. 

That  it  is  impossible  to  compress  air  without  rais  ng 
its  temperature  was  also  explained  in  a  previous 
article;  and  as  it  is  well-known  that  air  can  be  made 
to  expand  by  the  application  of  heat,  it  follows  that 
temperature  is  an  important  factor  in  the  detenmination 
of  "  re;il  "  volumetric  efficiency.  This  will  be  more 
apparent  from  a  brief  survey  of  the  compressor  cycli?. 
Firstly,  the  heat  produced  by  compression  not  only 
increases  the  temperature  of  the  air  but  also  heats  the 
surrounding  metal  ;  secondly,  the  hot  compressed  air 
left  in  the  clearance  space  is  in  contact  with  thi'  hot 
metal  surfaces  throughout  the  process  of  re-expansion  ; 
thirdly,  the  fresh  air  drawn  into  the  cylinder  passes 
through  the  hot  inlet  valves,  is  swept  against  the  hot 
metal  in  the  cylinder,  and  mixes  with  the  air  re- 
expanded  from  the  clearance  space. 

It  will  be  obvious  from  this  survey  that  the  air 
drawn  into  the  cylinder  is  bound  to  be  heated  bcfoie 
compression  commences,  and  that  the  air  derives  this 
initial  heat  not  only  from  the  hot  metal  surfaces  but 
also  from  the  air  re-expanded  from  the  clearance  space. 

The  metal  of  the  cylinder  walls,  piston,  cover,  and 
valves,  attains  a  temperature  approaching  the  final 
temperature  of  compression,  the  lower  temperature  of 
the  metal  being  due  to  the  cooling  effect  of  the  vvatei" 
jackets  and  to  ladialion,  so  that  during  the  first 
portion  of  re-exp;insion  the  higher  temperature  air 
causes  heat  tO'  How  from  the  air  to  the  metal.  This 
will  continue  until  the  temperatures  of  the  air  and  tlu' 
metal  are  the  sa.me,  but  as  expansion  continues  the 
temperature  of  the  aii'  is  reduced  below  that  (  f  the 
metal,  and  heat  is  then  liansferred  from  the  melal  to 
the  air  at  a  rale  which  increases  as  expansion  proceeds 
l)a(  k  to  the  initial  pressure. 

The  heat  transferred  to  the  air  <luring  re-expansion 
has  a  considerable  innucnce  on  the  loss  of  volume  due 
to  clearance,  in  so  fai'  thai  cxi^ansion  is  continued  for 


a  longer  periotl  th:in  woukl  be  the  rase  it  no  heal 
entered  tlie  air  during  the  process.  To  comprehend 
this  in  a  general  way,  it  is  necessary  to  recap  t.lale  the 
principles  of  isothermal  and  adiabat  c  compression  antl 
expansion. 

If  air  could  be  compressed  or  expanded  isothermally 
the  temperature  would  be  the  same  at  the  end  as  at 
the  beginning  of  the  process ;  and  if  the  temperature 
remained  unchanged  the  volume  would  vary  in  inverse 
proportion  to  the  pressure.  That  is,  if  the  volume 
were  increased  by  expansion,  the  pressure  would  be 
reduced  proportionately.  During  adiabatic  compres- 
.'■ion  or  expansion  no  heat  leaves  or  enters  the  air 
during  the  process.  The  effect  of  this,  during  com- 
pression, is  to  cause  the  pressure  to  rise  faster  than 
the  volume  diminishes — due  to  the  heat  expanding  the 
air  which  is  being  compressed — and  during  expansion, 
to  cause  the  pressure  to  fall  faster  than  the  volume 
increases — due  to  the  heat  necessary  to  do  the  work 
of  expansion  liaving  to  be  derived  from  the  air  itself — 
but  as  the  heat  ava'lable  to  do  the  work  of  expansion 
is  that  retained  by  the  air  during  compression,  it 
follows  that  the  temperature  at  the  end  of  adiabatic  re- 
expansion  would  be  the  same  as  at  the  beginning  of 
adiabatic  compression. 

Since,  as  has  been  explained  above,  heat  is  first 
transferred  from  the  expanding  air  to  the  metal  and 
later  from  the  metal  to  the  air,  it  follows  that  re- 
expansion  of  the  clearance  air  will  be  neither  isothermal 
nor  adiabatic.  For  isothermal  expansion,  heat  must 
be  supplied  from  some  external  source  to  maintain  the 
temperature  constant,  but  as  the  source  from  which  the 
air  derives  its  heat  is  the  hot  surrounding  .metal — 
which,  generally,  is  lower  in  temperature  than  the 
maximum  temperature  of  the  air — the  heat  transfer 
necessary  to  secure  isothermal  re-expansion  cannot  be 
obtained.  Since,  however,  heat  from  the  ,metal  does 
enter  the  air,  adiabatic  re-expansion  also  is  impossible. 
The  mean  result  of  the  process,  therefore,  is  that  the 
law  for  the  re-expansion  of  the  clearance  air  lies  some- 
where between  the  isothermal  and  the  adiabatic;  and 
because  the  rate  of  heat  transfer  from  the  metal  to  the 
air  increases  as  expansion  continues,  the  re-expansion 
process  will  approach  .more  closely  to  the  isothermal 
as  the  compression  ratio — and  consequv^'ntly  also  the 
expansion  ratio — increases.  The  volume  occupied  by 
the  re-expanded  clearance  air,  therefore,  is  greater  than 
if  adiabatic  re-expansion  were  possible,  and  will 
approach  that  consistent  with  the  isothermal  process  as 
the  dilTerence  between  the  initial  and  terminal 
pressures  in  the  cylinder  increases.  Thus,  the  cli(Uif;es 
of  teiuperatiire  ivithin  the  cylinder  ivill  imve  it  decided 
effect  on  the  volumetric  loss  due  to  cle  irance. 

'i"he  fact  that  adiabatic  re-expansion  is  impossible, 
not  only  reduces  the  length  of  the  effective  stroke  but 
also  creates  a  high  temperature  at  the  end  of  the  re- 
expansion  process — the  temperature  increasing  as  the 
process  approaches  the  isothermal — and  it  is  with  this 
iiigh  temperature  air  that  the  incoming  air  has  to  mix. 
The  incoming  air,  however,  is  heated  by  contact  with 
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the  hot  metal  surroiriding  the  cylinder  before  being- 
further  heated  by  mixmtj*  with  the  re-expunded  cKur- 
ance  air. 

The  effect  of  this  initial  heating-  is  to  cause  ti  e  in- 
coming- air  to  expand,  the  rate  of  expansion,  when  the 
pressure  is  constant,  being  directly  proportional  to  the 
absolute  temperatures.  As  the  pressure,  during-  the 
suction  stroke,  may  be  assumed  to  be  constant,  it 
follows  that  the  volume  of  "  free  air  "  equivalent  to 
the  actual  volume  of  air  drawn  into  the  cylinder  at 
each  suction  stroke,  will  decrease  as  the  teniperat.ue 
of  the  air  at  the  end  of  the  suction  stroke  increases  ; 
and  also  that  this  i)iitial  JiedfiDg-  reduces  the  volumetric 
efficiency. 

It  will  be  apparent  from  the  foregoing  that  it  is 
necessary  to  determine,  first,  the  law  for  the  re- 
expansion  of  the  clearance  air,  and,  seco)id,  the  rise  in 
temperature  due  to  the  incoming  air  taking  heat  trom 
the  hot  metal  surrc^unding  the  c}'linder,  before  the 
volumetric  losses  due  to  clearance  and  temperature 
can  be  calculated. 

The  factors  which  determine  the  law  of  expansion 
between  given  pressures  are  the  temperatures  at  the 
beginning  and  end  of  the  process.  If  these  are 
different,  and  the  difference  is  known,  it  is  possible 
to  determine  the  law  of  expansion,  but  it  should  be 
noted  that  the  difference  of  temperature  only  is  im- 
portant and  that  the  law  is  unaffected  by  whatever 
may  be  the  temperature  at  the  beginning.  This  means, 
for  any  law  of  expansion,  that  the  temperature  at  the 
end  of  the  process  will  depend  upon  the  temperature 
at  the  beginning. 

It  is  not  easy  to  determine  the  changes  of 
temperature  in  the  compressor  cylinder,  as  several 
factors  operate  against  accuracy,  both  as  regards 
computation  and  observation.  Obviously,  the 
temperature  at  the  beginning  (jf  re-cxpansion  will 
depend  upon  the  final  temperature  of  compression  ; 
but  the  final  temperature  of  compression  depends  upoA 
the  temperature  at  the  beg-inning  of  compression. 
Thus,  the  final  temperature  of  compression  cannot  be 
computed  accurately  by  taking  the  known  xalues  for 
the  compression  ratio  and  for  atmospheric  temperature, 
even  if  adiabatic  compression  is  assumed,  as  the  \alue 
for  the  initial  temperature  in  such  a  calculation  must 
be  the  actual  temperature  of  the  air  at  the  beginning'^ 
of  i:ompression.  Neither  is  it  accurate  to  take  the 
observed  temperature  at  the  discharge  branch  of  tiie 
compressor  as  representing  the  final  tem,pcrature  in 
the  cylinder.  A  certain  amount  of  cooling  takes 
place  during  the  discharge  of  the  compressed  air  from 
the  cylinder,  as  the  result  of  the  slight  re-expansion 
which  occurs  when  the  discharg-e  valves  open — the  final 
cylinder  pressure  always  being  slightly  higher  than 
the  receiver  pressure  (as  explained  in  page  i)^H, 
September,  1925),  and  to  radiation  during  the  passage 
of  the  air  through  the  water  jackettcd  valves  ai-id 
ports.  Thus,  the  temperature  at  the  dischargee  branch 
usujilly  is  lower  than  the  temperature  in  the  cylinder, 
and  may  compare  w-ith  the  adiabatic  computation  \\hcii 
the  observcfl  or  assumed  temperature  of  the  atmosphere 
IS  used  in  the  calculation,  depending,  of  course,  upon 
the  quantity  of  heat  given  up  during  the  passage  of 
the  air  through  the  valves  and  ports. 

The  final  temperature  in  the  cylinder  can  be 
ascertained  by  means  of  a  thermometer  placed  in  an 


oil  pocket  which  is  exposed  to  the  nii  being  compressed, 
but  the  changes  of  temperature  in  the  cylinder  take 
place  too  rapidly  for  the  thermometer  to  show  also 
the  temperatures  at  the  beginning  and  end  of  re- 
expansioii  and  at  the  begiiming  of  compressicjn. 

It  is  obvious,  therefoie,  that  the  calculations  for 
thc  volumetric  loss  due  to  imperfect  re-expansion 
must  be  based  on  assumptions,  but  since  imperfect  re- 
expansion  affects  both  the  clearance  loss  and  the 
temperature  at  the  beginning  of  compression,  it  is 
more  important  to  make  these  assumptioiis  than  to 
ignore  the  etfects  of  imperfect  re-expansion  alogctlu-r. 

The  fact,  as  has  been  shown,  that  the  re-expansioa 
of  the  clearance  air  follows  a  law  which  lies  between 
the  isothermal  and  the  adiabatic  is  of  some  assistance 
in  elucidating  this  matter.  The  fundamental  equati')n 
for  the  isothermal  law  is  Pi'Vi  =  P2V2,  and  for 
the  adiabatic  law  Pi  Vi^^Pa  V2r',  the  value  of  the 
index  ii  being-  equal  to  1.41.  Therefore,  an  equation 
for  the  law  which  lies  midway  between  these  two 
would  be  say  Pi  \'i'--  =  i:2  V2'--. 

For  the  purposes  of  the  calculations  which  follow 
later,  the  equation  for  the  law  of  re-expansion  of  the 
clearance  air  will  be  assumed  to  be  Pi  Yl'--  =  P2  V2'--, 
and  it  can  be  assumed  also  that  compression  is 
adiabatic. 

The  same  factors  which  operate  against  accurac}- 
in  determining  the  law  of  re-expansion  also  make 
necessary  the  use  of  assumptions  for  estimating^  the 
probable  temperature  of  the  air  in  the  cylinder  at  the 
beginning-  of  the  compression  stroke.  From  the 
assumptions  aliead}'  decided  upon  for  the  laws  of 
compression  and  re-expansion,  the  temperature  at  the 
end  of  re-expansion  can  'be  calculated  approximately, 
but  the  extent  of  the  heating-  of  the  incoming»-  air  by 
contact  with  the  metal  is  a  matter  for  pure  speculation. 
It  is  impossible  even  to  approximate  this  with  any 
degree  of  certainty,  unless  data,  obtained  by  observa- 
tion, is  available.  The  importance,  however,  of  this 
initial  heating  has  already  been  referred  to  and  will 
be  obvious  from  the  calculations  which  follow  later. 
If  the  rise  is  assumed  to  be  say  10°  F,  this  will  not 
err  on  the  extra\-rigant  side. 

The  other  sources  of  \olumetric  loss  are  low  suction 
pressure  and  leakage.  That  the  pressure  during  the 
suction  stroke  is  liable  to  fall  slightly  below  the 
observed  barometric  pressure  of  the  atmosphere  has 
already  been  explained  (page  938,  September,  1925), 
but  to  measure  this  accurately,  the  indicator  must  be 
fitted  with  a  spring  lighter  than  the  one  used  usually 
to  measure  the  discharge  pressure.  As  a  rule,  the 
difference  is  so  little  between  the  lines  of  suction  and 
atmospheric  pressure,  as  shown  on  the  indicator 
diag-ram,  that  accurate  measurement  is  impossible. 
The  extent  of  the  volumetric  loss  due  to  low  suction 
pressure  will  be  apparent  from  the  following-  example. 

Example  (i).  The  observed  atmospheric  pressure 
was  14.7  11).  per  sq.  in.,  absolute,  and  the  suction 
pressure  as  measured  from  the  indicator  diagram  was 
'4-^^?i7S  'h-  '■  calculate  the  reduction  in  \-olumetric 
efficiencv  resulting  from  the  lower  suction  pressure. 
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where  Va  is  the  volume  of  air  at  atmospheric  pressure 
Pa,  and  Vi  is  the  volume  of  air  at  suction  pressure  Pi. 
Therefore,  the  ratio  between  the  volume  of  aii-  at 
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atmospheric  pressure  and  that  at  suction  pressure  is, 
Vl  I'l 


a 


.996 


14.7 

'Ihe  chop  in  pressure  —  14.7 —  14.6375 
=  .0625  lb. 
=  lb.  or  1  oz. 

Therefore,  the  volumetric  loss  per  uituce  difference 
between  atmospheric  and  suction  pressures  is  equal 
to  0.4%. 

If  ample  valve  area  is  provided  the  volumetric  loss 
resulting  from  low  suction  pressure  will  not  he 
serious,  but  it  will  be  clear  from  the  above  example 
that  a  pressure  reduction  amounting-  to  several 
ounces  would  have  a  serious  ^effect  on  volumetric 
efficiency.  A  pressure  drop  of  4  ozs.  is  not  unusual 
and  is  often  exceeded.  For  the  purposes  of  the 
calculations  this  loss  can  be  taken  as  say  1.5%,  equal 
to  a  pressure  drop  of  3f  ozs. 

Leakage  may  occur  at  the  \alves  or  past  the  piston 
and  piston  rings,  and  will  vary  with  the  pressure ;  but 
being-  constant  for  any  given  pressure,  will  be  a 
greater  percentage  of  the  piston  displacement  at  any 
speed  lower  than  the  full  speed  of  the  compressor.  If 
the  valves  and  piston  rings  are  a  perfect  fit  and  the 
joints  of  the  piston  rings  are  fitted  as  close  as  working 
clearances  will  permit,  leakag^e  will  be  a  very  small 
percentage,  and  such  as  could  be  neglected  ;  but 
perfect  fitting  cannot  always  be  relied  upon  and  it  is 
perhaps  advisable  to  make  a  slight  allowance  for 
leakage  loss,  say  1%.  (If,  however,  the  reverse 
should  be  the  case  in  actual  working,  then  it  will 
readily  be  apparent  that  serious  leakage  of  hot 
compressed  air,  either  at  the  valves  or  past  the  piston, 
woukl  upset  all  theoretical  calculations.  The  re- 
expansion  loss  would  be  increased,  but  probably  the 
worst  effect  would  be  the  resultant  high  initial  tempera- 
ture, which,  in  turn,  would  produce  an  exceptionally 
high  final  temperature  of  compression,  and  create  for 
uneconomical  and  dangerous  working  conditions). 

The  summarx'  of  the  volumetric  losses  which  occur 
during  the  compressor  cycle,  together  with  the 
assumptions  decided  upon  to  enable  these  losses  to  be 
calculated,  will  be,  from  the  foregoing,  as  follows  : — 

(1)  Volumetric  loss  due  to  clearance. 

(a)  Mean  law    of  compression    assumed    to  be 

adiabatic. 

(b)  The  equation  for  the  mean  law  of  re-expan- 

sion assumed  to  be  Pi  Vi  ''^  =r  T2  V2'--. 

(2)  Volumetric  loss  due  to  initial  heating  of  the  air 
drawn  into  the  cylinder. 

(c)  Temperature  of  incoming  air  assumed  to  be 

raised  io°F.  by  contact  with  hot  metal 
only. 

(3)  Volumetric  loss  due  to  low  suction  pressure. 

(d)  Assumed  to  be  1.5%. 

(.|)  Volumetric!  loss  due  to  leakage. 

(e)  Assumed  to  be  1%. 

The  reductions  in  volumetric  efficiency,  as  the  result 
of  the  losses  due  to  clearance  and  initial  heating  are 
best  elucidated  by  reference  to  the  theoretical  air  com- 
pressor diagram,  but  to  calculate  these  losses  it  is 
necessary  to  refer  to  some  of  the  general  equations 


from  which  can  be  derived  the  relations  between 
pressures,  volumes,  and  temperatures,  for  isothermal 
and  adiabatic  conditions  respectively.  For  conveni- 
ence, therefore,  the  general  equations  for  air,  as 
commonly  used,  are  set  out  below,  these  being  derived 
from  the  fundamental  equations  Pi  \  i  =  P2  V2 
(Isothermal)  and  Pi  V"  =.  P2  (Adiabatic). 

General  equations  relating  to  air. 

(i)    For  a  given  change  of  Pressure. 

Isothermal.    With  temperature  unchanged. 


V. 


a) 

With  volume  unchanged. 

...  .  ,  (^)  ... 

Adiabatic.    Change  of  volume. 


Change  of  temperature. 


)     For  a  given  change  of  volume. 
Isothermal.    With  temperature  unchanged. 

With  pressure  unchanged. 


T 


Adiabatic.     Change  of  pressure. 

P2    =  P, 
Change  of  temperature. 


=  1 


)    For  a  given  change  of  temperature. 
Isothermal.     With  pressure  unchanged. 

\Vith  volume  unchanged. 


Adiabatic 


Change  of  pressure. 
Change  of  volume. 


I 

n  I 


(5) 
(0) 


(8) 


(9) 


10 


II 


(15) 


(16) 


w  here  1 1  and  Pj  =  the  absolute  temperature  and 
absolute  pressure  corrcsponding 
to  volume 

T->  and    P,  =  the   absolute    temperature  and 
absolute  pressure  corresponding 
to  volume  V2. 
n  =  the     index    for  compression 

and  expansion. 


Januan-,  1926. 


CLASS 


51 


THE   OPTICAL  SOCIETY. 

At  a  meeting-  of  The  Optical  Society  held  on  loth 
December,  1925 — Mr.  T.  Smith,  President,  in  the 
Chair— the  following  papers  were  presented  and  dis- 
cussed. 

"  General  Principles  of  Photographic  Surveying," 

Bv  Colonel  H.  S.  L.  Winterbotham,  C.M.G.,  D.S.O.. 
R.E. 

The  paper  gives  a  brief  outline  of  the  development  of 
photogrammetry  from  terrestrial  and  aerial  positions, 
and  an  indication  of  seme  of  the  points  to  be  con- 
sidered in  the  design  of  instruments  required  by  the 
photogrammetric  surveyor  in  this  country.  The 
instruments  originally  used,  such  as  the  Canadian  type 
of  survey  ca.mera,  were  of  the  nature  of  photographic 
theodolites.  No  optical  machinery  was  available  for 
utilising  tha  views  taken  by  the  camera.  It  was  soon 
established  that  the  use  of  stereoscopy  facilitated  the 
identification  of  points  common  to  difterent  views. 
The  introduction  of  the  Zeiss  comparator  with  its 
movements  of  one  plate  relative  to  the  other  (parallectic 
angle),  of  both  plates  sideways  (orientation),  (,f  both 
plates  up  and  down  (height),  led  to  a  considerable  re- 
duction in  the  time  of  plotting  and  greatly  improved 
contouring.  The  stereoautograph  of  von  Orel  em- 
bodied the  optical  properties  of  tlie  comparator,  and  in 
addition,  mechanical  arrangements  which  enabled  the 
observer  to  plot  mechanically,  the  time  required  to  plot 
on2  point  being  reduced  from  5  minutes  to  i  minute. 
In  the  case  of  photographs  taken  by  a  si.mple  camera 
in  the  air,  it  is  difficult  to  reconstruct  a  3-dimensional 
landscape  from  a  2-dimensional  picture,  unless  the 
points  of  exposure  have  been  established.  Optical 
mechanical  instruments  are  now  in  course  of  construc- 
tion which  will  do  lor  surveys  from  the  air  what  the 
stereoautograph  of  von  Orel  does  fro.m  photographs 
from  the  ground. 

"  Perspective  Conditions  of  Photogrammetry,"  by 
Lt.-Colonel  W.  X.  MacLeod,  D.S.O.,  M.C.,  R.E. 

The  perspective  conditions  which  must  be  satisfied 
in  aerial  survey  work  are  discussed  and  the  methods  of 
reconstructing  these  conditions  from  the  photographs 
obtained  are  described,  reference  being  .made  to  such 
instruments  as  the  rectifying  camera,  the  tilt-finder, 
the  photogoniometer  and  th.e  plotting  machine. 
.Attention  is  drawn  to  the  desirability  of  designing  new 
apparatus  with  which  to  carry  cut  the  necessary  recon- 
struction with  the  requisite  accuracy. 
"  Some  Precision  Prohlems  in  Air  Survey,"  by 
Lieutenant  M.  Hotine,  R.E. 

\'arious  problems  are  considered  with  regard  to 
cameras  for  use  in  the  air,  for  example,  the  lens  and  its 
calibration,  the  time  available  for  exposure,  the  con- 
struction of  a  shutter  which  has  to  be  subjected  to 
sudden  alterations  of  temperature  and  constant  vibra- 
tion. The  factors  upon  which  accuracy  in  air  survey 
measurements  depends  are  described,  and  suggestions 
are  made  as  to  some  of  the  conditions  which  should  be 
fulfilled  in  apparatus  employed  for  such  measurements. 

Glass-lined  tank  lorries  arc  now  in  use  for  the  bulk 


GERMAN  OPTICAL  GLASS. 

According  to  the  Fiiumcial  Times  an  Interessen- 
Gemeinschaft  agreement  covering  a  long  period  and  a 
wide  field  has  been  concluded  between  three  leading 
German  optical-instrument  makers — the  Optische 
Anstalt  CP.  Goerz  A.-G.,  Berliii-Zehlendorf  ;  Contessa- 
Nettel  A.-G.,  Stuttgart,  and  Ica  A.-G.,  Dresden.  The 
purpose  of  this  move,  is  stated  to  be  the  better  utilisa- 
tion of  their  means  of  production  and  common  action 
in  regard  to  the  purchasing  of  raw  materials  and  semi- 
manufactuied  articles. 

A  fourth-partner,  the  Ernemann  A.-G.,  Dresden, 
has  since  joined  hands  by  the  conclusion  of  a  similar 
agreement  with  the  Ica.  The  fifth,  and  probably  the 
leading  member  of  the  group — though  its  name  is  not 
actually  mentioned  as  party  to  the  agreement — is  the 
Carl  Zeiss  concern,  of  Jena,  which,  no  doubt,  was  the 
moving  spirit,  as  it  controls  the  Ica  Company  and  also 
holds  a  large  number  of  shares  in  the  C.  P.  Goeiz 
Company.  So  far  as  the  Zeiss  Company  is  concerned, 
the  importance  of  the  combine  probably  lies  in  the  fact 
that  it  thus  obtains  a  wider  and  more  assured  market 
for  the  optical  glasses,  of  which  it  is  one  of  the  biggest 
makers.  In  addition  to  the  new  connection  established 
by  the  agreement,  the  Jena  firm  has  a  further  valuable 
ally,  the  Winkil  works  in  Goettingen. 

On  the  side  of  the  raw  material  supply  another  im- 
portant concern — the  Schott  (ilassworks,  in  Jena — is 
also  closely  connected  with  the  Zeiss  group.  Conse- 
quently, comments  the  Fifunicitil  Times,  the  agreement 
though  seemingl)-  concluded  between  various  fiims 
interested  in  the  same  stage  of  production,  actually 
leads,  if  all  the  interlacing  factors  are  taken  into  con- 
sideration, to  a  combine  of  a  far  wider  range,  which 
includes  practically  all  the  various  stages  of  production, 
from  raw  material  to  the  highly  finished  article. 


Journal  of  the  British  Society  of  Master  Glass  Painters, 

Number  3.      Published  by  the  Society,  6,  Queen 

Square,  London,  W.C.i,   los.  6d.  net. 

In  publishing  this  Journal,  the  Society  are  not  onI\ 
being  of  service  to  their  members  and  others  interested 
in  the  craft,  but  are  performing  an  act  which  will 
certainly  be  of  inestimable  value  to  future  generations 
who  may  be  interested  in  this  absorbing  subject,  as 
they  are  putting  on  permanent  record  the  results  of 
investigations  and  researches  by  experts  into  the  origin, 
date,  etc.  of  many  of  the  example  of  historical  stained 
glass  still  in  existence. 

In  the  number  just  issued  are  descriptions  of  the 
1 2th  century  medallions  at  Rivenhall,  Essex,  and  the 
Italian  Annunciation  in  the  X'ictoria  and  Albert 
Museum,  as  well  as  articles  on  the  mediaeval  glass- 
painter  as  a  copyist,  mediaeval  methods  of  employing 
cartons  for  stained  glass,  etc.,  whilst  various  features 
of  the  practical  side  of  the  craft  are  also  dealt  with. 
In  addition,  not  the  least  valuable  part  is  that  devoted 
to  a  list  r)f  recent  publications  relating  to  glass 
painting. 

The  \^o1ume  is  exceedingl}-  well  printed  and  illustrated 
and  it  may  be  said  that  the  non-initiated  will  find  it 
extremely  interesting  reading. 
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The  WELLMAN  Type  L  PRODUCER 


WILL 


REDUCE 
YOUR  FUEL 
CONSUMPTION 


"Y/^IEWING  the  present  state 
of  the  Glass  Trade  and 
the  keenness  of  competition  in 
the  home  and  foreign  markets, 
you  cannot  but  be  impressed 
with  the  urgency  of  the  need 
for  cuts  in  the  costs  of  pro- 
duction, and  in  particular, 
economy  in  Fuel  Consumption. 


That  the  Wellman  Type  L 
Producers  are  enabling  Glass 
Manufacturers   to  cope  with    present-day   conditions    is   amply   evidenced  by  the 
increasing  demand  for  these  machines  and  repeat  orders  received.     A  repeat  Order 

for  7  L  Type  Producers  has  just  been  received  from  a  leading  Continental  Glass- 
works, bringing  the  total  number  of  these  machines  supplied  to  this  one  firm  up  to 

14.  We  invite  you  to  write  us  for  full  particulars  of  our  Gas  Machines,  and  to 
allow  us  to  submit  data  showing  how  your  Fuel  Consumption  may  be  reduced. 


No.  10  TO  GASIFY  UP  TO  4,000-lbs.  COAL  PER  HOUR. 
No.    8  TO  GASIFY   UP  TO  2,600-lbs.  COAL  PER  HOUR. 


The  WELLMAN  SMITH  OWEN  ENG.  CORP.  LTD., 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS      ::  DARLASTON,   S.  STAFFS. 


r«/«p/iones-HOLBORN  2^)88/9. 


Telefrjm,-"  PRINCIPIUM.  WESTCENT.  LONDON." 
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Some  Features  of  Tank  Block  Comparisons. 

By  F.  S.  THOMPSON  AND  H.  I.  VORMELKER. 


ABSTRACT. 

The  life  of  glass  blocks  can  be  increased  by  lower  furnace 
temperature  obtained  by  increasing  the  area  of  melting  chamber, 
and  by  insulation  of  the  walls.  Analysis  and  physical  tests  uf 
clays  and  of  blocks  made  from  them  are  compared  witli  results 
of  service  test  but  data  does  not  warrant  conclusion. 

Introduction. 

The  glass  house  men  present  at  the  various  .meeting's 
c,f  the  American  Ceramic  Society  during  the  past  year 
seem  to  be  of  the  unanimous  opinion  that  better  tank 
blocks  for  glass  furnaces  is  tlie  most  outstanding  need 
of  the  industry.  Some  have  gone  so  far  as  to  point 
out  that  at  the  present  rate  of  negative  acceleration  the 
life  of  our  tanks  will  soon  be  zero. 

The  question  of  better  refractories  is  an  extremel)' 
important  one,  and  the  search  should  be  pushed  without 
stint ;  but  we  should  not  overlook  the  fact  that  a  great 
many  of  the  vituperations  that  are  heaped  upon  the 
heads  of  the  manufacturers  of  tank  materials  are  not 
merited.  All  of  these  companies  are  as  anxious  to 
produce  long  service  products  as  we  are  to  receive  them 
and  we  all  know  that  several  of  the  companies  main- 
tain expensive  research  departments  for  the  purpose  of 
developing  the  best  product  from  the  materials  avail- 
able. 

Factories  Determining  Service  Life  of  Blocks. 

It  has  often  been  pointed  out  that  the  services  of  any 
particular  tank  should  be  given  in  tonnage  produced  per 
fire  and  not  in  total  months  of  fire.  It  is  the  fair  thing 
to  do;  yet,  we  have  great  difficulty  in  overcoming  our 
tendency  to  compare  one  fire  with  another  in  a  given 
tank  by  the  number  of  months'  duration  of  each.  We 
have  often  heard  tank  men  complaining  that  they  are 
now  receiving  only  eight  months'  service  from  a  furnace 
that  formerly  gave  twelve.  As  a  usual  thing  no  mention 
is  made  of  the  increased  tonnage. 

The  life  of  a  tank  block  is  determined  by  various 
factors  over  some  of  which  the  tank  block  manufacturer 
has  no  control,  such  as,  the  temperature  at  which  the 
tank  is  operated,  the  ratio  of  tank  block  surface  to  the 
tonnage  produced,  the  design  of  the  tank,  and  the  com- 
position of  the  glass.  The  factors  which  he  does  con- 
trol are :  the  materials,  the  maimer  in  which  they  are 
incorporated  and  the  firing  of  the  blocks.  We  shall 
take  up  each  in  turn. 

Furnace  Temperature. 

It  is  a  well  known  fact  that  a  clay  substance  softens 
and  deforms  at  a  much  lower  temperature  than  that 
required  to  fuse  it  completely.  This  softening  point 
varies  in  different  clays  with  variation  in  physical  state 
and  kind  of  minerals  present.     The  temperature  of  be- 

*  Pre.sented  at  the  .-\nnual  .Meeting,  American  Ceramic  Society, 
Columbus,  Ohio,  February,  1925.    (Glass  Division.) 


ginning  and  the  temperature  range  of  this  softening 
point  have  a  definite  bearing  on  the  wearing  ability  ot 
a  tank  block.  For  example,  if  a  given  tank  block  be- 
gins to  soften  at  i  ,385°C  and  a  furnace  is  operated  above 
that  point  the  corrosion  will  be  much  more  rapid  than 
it  wou'd  be  were  the  tank  operated  at  a  temperature  of 
1,3800c.  Furllurmore,  disregarding  the  softening 
point  of  clay,  we  all  know  that  the  speed  of  a  chemical 
reaction  is  greatly  accelerated  by  increase  of  tempera- 
ture. At  ioo°C  clay  and  glass  in  contact  would  remam 
clay  and  glass  indefinitely,  but  at  i,8ooOC  there  would 
be,  in  a  few  moments,  an  inter.solution.  After  i,200°C 
the  acceleration  of  solution  is  increased  with  increase 
in  temperature.  Since  glass  is  melted  in  this  rapidly 
accelerating  period,  it  is  a  self-evident  fact  that  the 
furnace  should  be  operated  at  the  lowest  temperature 
consistent  with  production  of  the  maximum  quantity  of 
good  product. 

Non=uniformity  of  Temperature  in  Tank. 

It  is  quite  possible  that  the  melting  end  of  a  tank 
could  be  operated  at  a  temperature  but  little  higher  than 
the  refining  end  if  the  entire  capacity  of  the  space  were 
put  to  actual  use.  We  know  that  the  bottom  portions 
of  the  glass  move  very  slowly  if  at  all.  We  know  that 
glass  actually  passes  through  a  tank  from  doghouse  to 
production  in  one-third  the  theoretical  t'.me.  The 
bottom  portion  is  sluggish  because  it  is  viscous  and 
it  is  viscous  because  it  is  cold. 

One  remedy  for  this  condition  has  been  suggested 
by  Mr.  Brownlee  of  the  Buckeye  Clay  Pot  Company. 
His  proposal  for  insulating  the  bath  of  glass  tanks  has 
been  the  basis  for  several  discussions  pro  and  con. 
Most  of  the  criticisms  that  we  have  heard  and  read  are 
in  opposition.  Most  of  them  have  not  mentioned  the 
most  important  feature  that  ,might  be  expected  to  result 
from  tank  insulation,  that  is,  a  lower  operating  tem- 
perature in  the  melting  chamber.  We  base  our  assump- 
tion of  a  lower  temperature  on  the  increase  of  useful 
space  .made  available. 

P^igure  I  shows  a  cros.s-section  of  a  portion  of  msu- 
lated  side  wall  and  bottom.  In  the  side  wall  the  dotted 
line  indicates  the  inside  face  of  the  block  after  several 
months  of  firing.  This  drawing  is  based  on  photo- 
g.-aphs  of  blocks  removed  from  a  tank  melting  soda- 
lime  glass.  If  the  difference  in  the  degree  of  corrosion 
between  the  top  and  bottom  is  due  to  the  difference  in 
temperature  it  .might  be  possible  that  with  insulation, 
as  shown,  the  wall  would  wear  down  more  evenly.  The 
wearing  away  at  the  flux  line  would  be  retarded  by  a 
lower  operating  temperature  and  the  rate  of  solution  on 
the  lower  part  of  the  face  would  be  increased  by  a 
higher  temperature  and  more  activity  in  the  glass. 

Another  point  that  has  been  overlooked  in  the  criti- 
cisms of  this  theory  is  the  fact  that  no  insulation  is 
placed  at  or  near  the  metal  line.  In  fact  this  area  shouhl 
continue  to  be  cooled  by  artificial  means.     With  this 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  without   justification   are  futile. 

The  need  for.  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  ths  assurance  of  the  best 
results  ? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
is  unique.  In  no  instance  has  a 
"RANKIN"  installation  once,  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All -British  Built  Feeder. 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "RANKIN"  Feeder  is  built  for 
service  and  will  outlast  all  others. 


Demonstrations     of     the  RANKIN 

AUTOMATIC  GLASS  FEEDER  will 
be  arranged  by  appointment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 

THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 

TeUsrams  :  Natiglaso,    London.  Telephone  Nos.  :    Hclborn,  140  and  141. 
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arrang-ement  we  would  have  the  rcj^ioii  of  greatest 
attack,  operating  as  it  does  to-day  witli  the  exception 
of  the  advantage  of  a  lower  temperature.  The  lower 
portions  of  the  side  wall  and.  the  bottom  would,  of 
course,  wear  away  more  rapidly  but  there  would  be  the 
advantage  of  the  use  of  a  greater  volimic  of  the  tank 
capacity. 


0  r  r  0 

I  5  UL.  «  7-/  OA/ 


Ratio  of  Capacity  to  Production. 

The  control  of  the  temperature  required  in  a  con- 
tinuous tank  for  melting  good  glass  lies  largely  in  the 
design  of  the  furnace.  It  is,  of  course,  possible  to 
design  a  furnace  to  b'e  used  below  its  rated  capacity., 
but  this  is  not  usual  nor  is  it  desirable.  The  increased 
fuel  cost  would  not  justify  operating  a  tank  below 
capacity.  It  is,  however,  desirable  and  economical 
to  use  a  furnace  at  its  rated  capacity  but  not  to  over- 
load it.  Overloading  requires  use  of  increased  tempera- 
tures with  consequent  shorter  life  of  the  tank.  The 
argument  is  often  advanced  that  it  is  economical  to 
overload  a  tank  and  overcome  the  handicap  of  short  life 
with  increased  production  and  lower  fuel  cost.  This 
may  be  true  in  some  cases  but  not  a  few  experiences 
have  proven  that  this  often  is  an  error. 

A  certain  furnace  was  producing  22.9  tons  each 
twenty-four  hours  on  an  average  of  eight  months.  This 
tonnage  was  produced  from  a  melting  area  of  2g6  square 
feet  which  is  equivalent  to  12.9  square  feet  to  each  ton. 
The  furnace  melting  chamber  was  carried  at  i,4io°C  or 
higher  for  the  entire  run.  This  temperature  was  neces- 
sary to  produce  this  tonnage  of  good  glass.  The  coal 
consumption  amounted  to  22  tons  per  day. 

At  the  end  of  the  fire  the  melting  chamber  was  en- 
larged to  an  area  of  358.5  sq.  ft.,  an  increase  of  62.5 
sq.  ft.  With  this  change  the  average  daily  production 
has  been  exactly  the  same  as  formerly,  22.9  tons  per 
day.  But  the  temperature  at  the  melting  end  is  now 
1,350°  to  1,3600c  (50^°  lower)  and  the  average  daily 
consumption  of  coal  19  tons  or  3  tons  less  per  day. 
These  comparative  figures,  based  on  actual  production 
and  operation  records,  prove  that  there  are  times  when 
a  large  furnace  can  be  operated  with  less  fuel  than  a 
smaller  one. 


T.ARI.K  I 
Sq.  ft. 

Jlelting  Toils  per  melted  area    Av.  coal  Temp, 
area.       day.    per  T  melted,  per  day.     decrees  C. 
l.st  fire        296         229  12.9  22T  '        1410  14t0 

2tid  fire    .S.58.5       22.9  15.6  19T  1360-1380 

It  is  quite  apparent  that  the  furnace  blocks  will  give 
a  far  better  account  of  themselves  at  the  lower  tempera- 
ture than  at  the  higher. 

Glass  Composition. 

It  is  commonl}-  held  that  the  dilTcrt'nt  glasses  have 
different  corrosive  elTcits  on  lank  blocks;  that  is,  a 
gi\  en  tank  might  last  for  fifteen  months  on  one  variety 
of  glass  and  eight  months  on  another.  Yet  most  glass 
men  buy  and  receive,  and  most  clay  works  sell  and  ship, 
•  the  same  block  for  all  glasses.  It  is  our  belief  that  for 
each  glass  there  is  a  refractory  most  suitable  and  that 
an  effort  should  be  made  to  determine  the  character  of  a 
refractory  most  suitable  to  each  type  of  glass. 

Investigation  of  Clays  and  Blocks. 

In  Januar)-  of  192.),  we  received  sa.mple  blocks  and 
a  small  quantit)-  of  the  prepared  clay  with  which  the 
blocks  were  built.  We  subjected  the  clay  to  various 
physical  and  chemical  tests.  The  results  indicate  the 
wide  degree  of  variation  in  the  raw  materials  used  for 
tank  block  construction.  Not  only  were  the  physical 
characteristics  widely  variable  but  the  chemical  analyses 
also  showed  the  products  to  be  indeed  markedly 
distinctive. 

Chemical  Composition. 

The  following  table  gives  the  silica,  alumina  and  iron 
oxide  content  of  eight  standard  blocks  that  are  on  the 
.market  to-day,  and  the  approximate  analysis  of  the 
clays,  unfired,  of  which  each  block  was  made. 

Table  II 


Tank  block 

Unfired  clay 

Si(i„ 

ALO,  Fe,0, 

Al,03 

C)i  em.  water 

1 

77.8 

21.0 

0.7 

72.7 

20.0 

6.7 

2 

77.4 

17.8 

2.3 

73.4 

17.1 

5.0 

3 

76.3 

22.0 

1.3 

71.9 

21.0 

5.3 

4 

68.7 

27.6 

2.6 

62.8 

25.3 

8.6 

5 

67.3 

29.6 

2.1 

61.1 

26.9 

8.9 

6 

63.8 

28.2 

.3.9 

7 

73.4 

22.8 

1.8 

8 

56.5 

39.0 

2.1 

50. 1 

34.6 

11.2 

Physical  Tests  of  Clays. 

Drying  shrinkage  of  the  raw  clays  also  showed  a 
range  of  differences.  To  obtain  these  figures  ten  bars 
of  I -inch  square  cross-section  and  6  inches  long  were 
made  up  of  equal  parts  of  standard  sand  and  sample 
clay.  Marks  were  laid  off"  near  the  ends  of  the  bars  with 
a  razor  blade  and  the  intervening  distance  measured. 
The  sample  bars  were  then  dried  at  room  temperature 
and  at  i20°C  and  Imeasured  again.  The  following 
figures  show  the  average  shrinkage  of  each  of  the  clays 
from  which  the  eight  blocks  in  question  are  made. 
Table  III 

Per  cent       Rupture  Per  cent.  Rupture 

Clay  linear        niodulu.s,     Ckiy         linear  modulu.'J, 

shrinkage  lbs.  per  sq.  in.  shrinkage  Ibs.per  sq.  in. 

1  1.81  104  5  2.57  140 

2  3  48  427  6  2.85  178 

3  3.70  258  7  2.45  135 

4  2.96  156  8  2.61  187 
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Tlie  modulus  of  rupture  of  these  same  clays  was  ob- 
tained according  to  the  procedure  of  the  American 
Ceramic  Society  Standard  Test.  The  bars  were  7 
inches  long-  and  approximately  i  inch  square  in  cross- 
section.  They  were  composed  of  equal  parts  of  stan- 
dard and  sample  clay. 

The  question  of  the  effect  of  the  composition  of  the 
tank  block  upon  its  quality  of  service  naturally  arises. 
It  is  reasonable  to  assume  that  compounds  or  solid 
mixtures  of  different  composition  will  react  differently 
in  contact  with  a  definite  reagent  ;  that  is,  we  might 
readilv  expect  that  a  block  containing  77%  silica  will 
show  a  different  resistance  to  corrosion  by  glass  than 
one  containing  50%  silica.  We  migiu  also  look  for 
different  performances  from  two  blocks  containing,  re- 
spectively, 7  parts  of  Fe203  per  thousand  and  40  parts 
of  Fe203  per  thousand. 

Therefore,  we  might  be  justified  in  assuming  that 
these  different  blocks  of  varying  composition  would 
show  different  degrees  of  corrosion  in  contact  with  the 
same  glass.  If  the  degree  of  corrosion  is  different  one 
must  be  the  greatest  and  one  the  least  or,  in  other 
words,  one  must  be  the  poorest  and  one  the  best  in  con- 
tact with  that  particular  glass. 

It  would  seem,  therefore,  that  a  good  starting  point 
in  the  search  for  better  blocks  would  be  the  selection, 
by  each  manufacturer,  of  the  type  of  block  best  suited 
for  his  glass  from  among  those  already  on  the  market. 

We  are  well  aware  that  it  is  an  unwritten  law  of  the 
glass  house  that  the  only  real  test  of  a  tank  block  is 
to  build  it  into  the  furnace  and  find  out  how  long  it 
will  last. 

This  may  be  the  only  trustworthy  test,  but  we  should 
not  be  deterred  from  seeking  other  methods  of  determin- 
ing the  wearing  qualities  of  a  block  in  a  few  hours  or 
days  instead  of  a  few  months  or  years.  We  arc  now 
seeking  such  a  method.  We  realise  that  our  efforts  re- 
sult in  but  a  very  small  fraction  of  the  information 
necessary  for  a  definite  conclusion.  Satisfactory  results 
will  be  attained  only  from  a  cumulation  of  data. 

Assuming  that  the  greater  part  of  the  destruction 
of  the  tank  block  is  due  to  physical  abrasion  and  chemi- 
cal action  between  the  clay  and  the  glass  we  set  about 
to  obtain  some  method  of  comparing  tank  block  solu- 
bilities in  glass.  There  are  other  properties  that  affect 
the  life  service  of  a  block  but  these  two  factors  seem 
to  be  the  most  important.  Inasmuch  as  porosity  has  a 
relation  to  each  of  these  two  properties  the  figures 
showing  the  percentage  pore  space  were  determined. 

The  investigations  by  R.  M.  Howe,  S.  M.  Fhelps  and 
R.  F.  Ferguson  dealt  with  the  action  of  slag  on  various 
refractory  materials.  This  can  be  considered  a  subject 
closely  akin  to  the  one  we  are  discussing. 

Solubility  Test. 

A  quantity  of  chips  from  fhe  tank  block  were 
pulverised  in  a  ball  mill  and  screened.  That  which 
pas.sed  through  the  i8o-mesh  and  stayed  on  the  200- 
mesh  sieve  was  mixed  with  a  soda-lime  glass  batch  in 
the  proportion  of  three  to  one  (75%  clay — 25%  batch). 
This  mixture  was  pressed  dry  into  plaster  moulds  to 
form  cones  the  size  and  shape  of  Orton  Standard  cones. 
The  .mould   and  contents  were  placed   in  an  electric 


mullle  furnace  and  heated  to  650°  to  frit  them  into  solid 
form  of  sufficient  strength  to  permit  handling. 

Two  of  these  cones  were  then  placed  on  a  pat  with  a 
series  of  Standard  Orton  cones.  The  pat  was  placed 
in  a  surface  combustion  furnace  and  the  temperature 
raised  at  the  rate  of  10°  per  minute.  When  the  test 
cones  were  bent  to  the  pat  the  gas  was  turned  off  and 
the  result  noted  in  terms  of  Orton  cones. 

This  test  is  based  on  the  assumption  that  the  cone 
composed  of  the  mixture  the  most  readily  intersoluble 
would  fail  first.    The  results  are  shown  in  Table  IV. 


Table  IV. 

Solubility 


Failed 

Approx. 

Abrasion 

I'er  cent. 

Apparent 

at  cone 

temp.,  °C. 

per  cent 

porosity 

density 

loss 

1 

7 — 

1265 

6.2 

23.0 

2.25 

-) 

6 

1250 

9.9 

23.6 

2.24 

3 

10— 

1325 

8.4 

23.9 

2.26 

4 

12  

1325 

60.1 

28.1 

2.18 

5 

fi 

1255 

4.6 

23.7 

2.23 

6 

8 

1290 

16.3 

26.5 

2.19 

7 

8 

1295 

11.6 

30.1 

2.15 

8 

14  - 

1400 

40.1 

23.0 

2.28 

Abrasion  Test. 

A  portion  of  the  sample  block  was  broken  up  into 
pieces  as  near  cubical  as  possible,  approximately 
inches.  Selected  pieces  were  then  placed  in  a  ball  mill 
and  given  a  preliminary  grinding.  This  operation 
ground  off  the  sharp  corners  and  reduced  the  pieces  to  a 
more  or  less  rounded  shape.  From  among  these  pieces 
were  chosen  those  of  most  uniform  size  and  shape. 

One  hundred  and  fifty  grams  of  the  chosen  pieces 
were  placed  with  1,000  grams  of  flint  pebbles  in  an 
8-inch  ball  mill  and  rotated  for  a  period  of  two  hours  at 
a  rate  of  80  revolutions  per  minute.  The  charge  was 
then  removed  and  placed  on  a  io-.mesh  screen  and  sub- 
jected to  the  action  of  a  Tyler  Ro-Tap  until  nothing 
remained  on  the  screen  but  the  flint  pebbles  and  the 
remaining  portion  of  the  sample  pieces.  The  latter 
were  removed  and  weighed  and  the  loss  noted.  The 
percentage  of  this  loss  gave  some  idea  of  the  resisti- 
bility  of  the  block  to  abrasive  action. 

The  results  of  this  test  on  the  eight  blocks  are  shown 
in  Table  IV. 

Two  samples  of  English  tank  bkjck  showed  porosities 
of  17.2%  and  17.8%,  respectively,  although  they  were 
of  porous  appearance.  On  the  other  hand  we  ex- 
amined a  clay  block  and  a  sillimanite  piece  that  were 
made  and  sold  as  "dense"  material.  They  showed 
porosities  of  30.25%  and  39.4%,  respectively.  Other 
instances  that  have  come  within  our  observation  have 
indicated  that  eflorts  to  make  a  dense  block  have  gener- 
ally resulted  in  a  higher  porosit)'  and,  of  course,  less 
densit}'.  However,  if  the  pores  be  sufficiently  minute 
the  block  might  be  (-onsidcred  as  equivalent  to  one  of 
low  porosity  even  though  it  measured  40%.  The  sur- 
face tension  of  the  glass  would  probably  be  sufficient 
to  prevent  penetration. 

Such  figures  as  the  foregoing  obviously  are  not  a  com- 
plete basis  for  final  conclusions.  We  have  desired 
merely  to  point  out  the  marked  differences  in  the  princi- 
pal characteristics  of  commercial  blocks. 
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The  Society  of  Glass  Technology. 


The  Society's  third  meeting-  of  the  session  was  held 
on  December  16th  at  University  CoUej^e,  London. 
Certain  business  had  arisen  which  necessitated  the 
callini^  of  a  Special  General  Meeting'  whic  h  preceded 
the  Ordinary  Meeting'-. 

As  mentioned  in  (jur  report  of  the  Leeds  nieetini;',  a 
Slim  of  money  had  been  offered  to  the  Society  b\  the 
(;iass  Research  Association,  to  be  dexoted  mainly  to 
the  preparation,  by  some  eminent  authorit)-,  of  a  }earl\ 
report  on  the  proi^ress  made  in  j^lass  technolo^w  This 
offer  was  accepted  b\'  the  members,  and  a  vote  of 
thanks  to  the  Cilass  Research  Association  was  passetl. 

The  85th  Ordinary  General  Meeting. 

Two  applications  tor  membership  came  befoie  the 
meetini^,  and  both  were  accepted.  One  of  these  was 
from  Peru,  so  the  fame  of  the  Society  continues  to 
spread,  and  a  new,  keen  interest  such  as  this  should 
be  very  heartening-  to  all  who  ha\e  the  welfare  of  the 
Society  at  heart. 

The  two  papers  presented  at  this  meeting-  were  g^i\  en 
b\-  members  of  the  Department  of  Glass  Technologx', 
.Sherticld.  The  first  one,  by  Prof.  W.  E.  S.  Turner, 
D.Sc,  was  entitled  "  The  Composition  (4  Glass  Suit- 
able for  Use  with  Automatic  Machines."  Th  s  paper 
as  stated  in  the  introduction,  was  intended  merely  to 
promote  discussion.  The  changes  whch  had  taken 
place  in  the  composition  of  the  g-lasses  considered  were 
taken  in  historical  order,  first  consideration  being  gix'en 
to  sheet  glass. 

The  percentage  chemical  composition  of  window  and 
plate  g-lass  had  not  shown  any  appreciable  deviation 
from  that  used  all  the  world  over,  many  years  ago. 
Approxmatelv,  this  composition  was  as  follows  : — 
Si02,  72—73%;  CaO,  15—14%;  NaaO,  13%. 
Some  attempts  had  been  made,  however,  to  vary  this 
composition,  for  example,  in  some  cases  of  the 
operation  of  the  Fourcault  process  the  CaO  had  been 
reduced,  and  the  NaaO  had  been  increased.  This 
modification  had  been  pushed  too  far  in  some  instances 
until  the  Na20  content  had  become  excessive,  result- 
ing- in  an  unstable,  non-durable  gHass.  Again, 
variation  had  been  achieved  in  American  practice,  on 
ihe  Lil)bey-Owens  machine  by  ihc  introduction  of  some 
2—3%,  Mg^O  in  place  of  some  CaO. 

For  the  production  of  electric  lamp  bulbs  no 
extensive  investigations  had  been  made  in  the 
composition  of  g-Iasses  operated  on  machines  such  as 
the  W'estlakc.  The  original  soda-lead-oxide-silica 
glass  was  still  in  use,  although  most  firms  in  Americ  i 
and  England  now  made  a  soda-magnesia-lime-silica 
glass,  very  similar  to  some  bottle  glasses  very  often 
met  with  in  the  United  States. 

The  question  of  the  composition  of  glasses  used  m 
the  production  of  containers  or  bottles  was  much 
wider,  since  extensive  changes  had  been  made  in 
composition.  The  speaker  showed  thai  the  Ronian 
glassmakers  produced  a  bottle  glass  ver\  similar  in 
composition  to  that  used  with  automatic  machines 
to-day. 


English  glasses  ntadc  in  the  17th  and  iSth  ccnluries 
contained  ver\-  high  i)ercentages  ol  CaC),  while 
\olcanic  rocks  were  used  in  the  making-  of  bottles  on 
the  continent  about  1780. 

Duriiig  the  last  C|uarter  of  the  irjth  century,  in  the 
United  States  as  well  as  in  England,  use  was  made  of 
a  glass  richer  in  CaO,  and  poorer  in  Na20  than  is 
usualK'  employed  to-da\ .  This  practice  continued 
imtil  tile  War  broke  out,  but  has  not  sur\'ived. 

Considering-  \-ery  pale  green,  or  colourless  bottle 
glass  worked  on  automatic  machines  to-da\',  the 
sj^eaker  showed  that  very  little  \ariation  in  the  Si02 
content    was    to    be    found.      This   being-  between 
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the    total    CaO    and  Mg-O 


generally  about  16.3%.  These  figures  were  cited  from 
actual  glass  compositions  given.  The  glasses  made 
in  this  country  \aried  over  a  much  wider  range  than 
did  those  made  in  the  .States. 

(ira\-e  difficulties  were  immediateh'  encountered  when 
the  variation  of  glass  composition  was  contemplated. 
Professor  Turner  stated  that  four  \ery  iniportani 
factors  had  to  be  dealt  with,  these  being-  : 

(1)  The  actual  viscosity  of  the  glass. 

(2)  The  rate  at  which  the  viscosity  changes  with  the 

temperature. 

(3)  Temperature  control  of  the  glass  and  moulds. 

(4)  The  method  of  feeding  the  glass  into  the  machine. 
A   much    wider    range    of    composition  could  be 

employed  on  a  suctioii  fed,  than  on  the  feeder  machines. 
Again,  various  oxides  have  been  found  useful  in 
widening  the  limits  of  comjwsition  allowable  in  bottle 
g-las.ses,  these  being  MgO,  AI2O3,  MnO,  and  Fe203. 
The  first  of  these  made  the  rate  of  setting-  rather  more 
uniform  and  less  rapid  than  did  CaO,  but  the  precise 
influence  which  these  oxides  exerted  was  not  known. 
General  observations,  however,  tended  to  show  that 
the  presence  of  some  2-3 "j,',  MnO  made  possible  an 
increase  in  the  CaO  content.  It  was  c|uite  definite  that 
a  hig^her  CaO  content  could  be  satisfactorily  used  iii 
a  dark  green,  or  an  amber,  than  in  a  pale  green  g^lass. 
The  speaker  pointed  out  that  niui'h  could  be  gained 
from  an  investigation  of  the  effect  of  manganese  and 
iron  oxides  on  the  viscosity  and  emisivity  of  g^lasses. 

In  conclusion,  the  Professor  remarked  that  one  other 
point  could  not  be  omitted  from  these  observations. 
This  was  the  corrosion  of  the  refractory  materials. 
This  had  been  found  to  be  increased  when  the  soda 
content  of  a  glass  exceeded  some  16%,  ;  in  fact,  th'- 
basicitv  of  the  mixture  appeared  to  be  a  very  important 
factor. 

The  President  thanked  Professor  Turner  for  his 
interesting^  paper,  and  pointed  out  that,  whereas  the 
gatherer  of  oklen  times  could  adapt  his  method  to  meet 
any  chang-es  in  the  working  properties  of  the  g^lass,  no 
such  variation  could  be  met  satisfactorily  by  an 
automatic  machine.  Consistent  results  depended  upon 
constant  composition  of  the  glass.  As  improvements 
are  effected  in  the  design  of  feeders,  so  we  may  expect 
a  wider  range  of  compositions    g-iving^  satisfactory 
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results,  but  even  then,  for  any  particular  machine, 
constancy  of  composition  will  have  to  be  maintained. 

Mr.  Coacl-Pryor  was  not  sure  that  the  NaaO  was 
responsible  for  the  i^'reater  corrosion  of  refractories. 
He  found  that,  with  a  flint,  and  im  amber  tank,  with 
the  same  Na20  contents  of  i^lass,  the  amber  lastetl 
longer  than  the  flint.  He  was  inclined  to  think  that 
opacity  to  heat,  and  also  the  iron  content  were 
determining  factors  in  the  life  of  a  tank,  and  that  the 
iron  was  responsible  for  the  tlifference  in  composition 
which  could  be  permitted  in  dark  g-lasses.  The 
thermal  conductivity,  rather  than  the  emisivity,  was  of 
importance.  The  chief  difficulty  of  the  ^lass 
technolot;ist  lay  in  the  fact  that  the  expert  machine 
man  did  not  know  what  he  really  wanted.  If  only  he 
did,  then  the  properties  of  the  "lass  could  be 
controlled  to  meet  the  needs  of  the  machine. 

Mr.  Meii^h  spoke  of  the  experience  of  successful 
operation  of  feeders  operating  on  Pyrex,  and  an  opal 
glass.  Investigation  of  the  possibilities  of  a  machine 
were  necessary.  He  was  surprised  at  the  compositions 
given,  of  the  old  time  glasses,  and  said  that  we  did 
not  wish  to  revert  to  them.  The  investigation  of  the 
effect  of  additions  of  MgO  should,  in  his  opinion,  be 
carried  further. 

In  the  course  of  his  reph'.  Professor  Turner 
mentioned  that  when  melts  were  made  in  experimental 
pots  at  the  same  temperature,  greater  alkali  content  of 
the  glass  produced  the  greater  corrosion. 

The  second  paper,  entitled  "  The  Relationship  be= 
tween  the  Chemical  Composition  and  the  Durability  of 
Glass,"  by  Violet  Di.mbleby,  M.Sc,  and  Prof.  W.  E. 
S.  Turner,  D.Sc,  was  g^iven  by  Miss  Dimbleby,  who 
introduced  the  subject  by  a  brief  review  of  the  work 
done  previously  on  the  durability  of  glass.  She  indi- 
cated that  there  was  a  gfreat  need  for  a  systematic 
study  of  the  effect  on  this  property,  of  the  various 
oxides  used  in  glass-making.  The  method  of  testing 
employed  in  the  present  work  involved  the  use  of  glass 
in  the  form  of  powder,  and  the  speaker  briefly  indi- 
cated her  reasons  for  the  choice  of  this  method.  The 
powdered  glass  wfis  of  a  g"rain  size  to  pass  a  sieve  of 
mesh  20,  but  to  remain  on  mesh  '?o,  the  standard 
sieves  of  the  Institute  of  Miningf  and  Metallurgy  being 
used.  From  the  values  obtained  in  a  series  of  experi- 
ments, it  was  demonstrated  that  the  same  comparative 
results  were  reached  whether  the  gkiss  used  was  in  the 
form  of  powder,  or  polished  discs.  The  powder  method 
was  the  more  rapid,  and  was  used  tlir.nighout  the  whol  ^ 
of  the  work  described. 

Four  corroding  agents  were  used,  namely,  distilled 
water,  Indrochloric  acid  of  (-onstant — boiling-  strength, 
2  N.  sodium  carbonate,  and  2  N  caustic  soda  solution. 
The  powder  was  carefully  examined  before  use,  and 
any  unusual,  crazed,  or  needle-shaped  particles  were 
rejected.  The  tests  were  carried  out  using  10  gra,mmes 
of  glass  held  in  a  gauze  container  made  of  platinum  or 
silver.  The  water  and  acid  tests  were  conducted  in  a 
silica  beaker,  the  alkali  tests  in  silver.  The  loose,  fine 
powder  was  removed  from  the  glass  by  g^entle  agfitation 
in  alcohol.  The  rate  of  boiling,  in  fact,  all  conditions 
of  lest  were  kepi  uniform. 

After  an  hour's  boiling  the  glass  was  washed  in  dis- 


tilled water,  dried,  and  reweighed,  the  percentag^e  loss 
in  weight  being-  calculated,  and  the  appearance  of  the 
residual  glass  being  noted  carefully  under  a  lens. 
Tests  made  on  Chemical  and  Bottle  Glasses. 

Six  chemical  glasses  which  are  in  constant  use,  and 
also  two  satisfactory  bottle  glasses  were  tested,  in 
order  to  gain  some  idea  of  the  magnitude  of  the  losses 
in  weig-ht  obtained  from  highly  durable  glasses. 
Tests  made  on  Simple  Glasses. 

Seven  series  of  glasses  were  .made,  starting  with  a 
soda-silica  glass  of  molecular  composition  6  Si02  : 
2  Na20,  and  the  oxides  CaO,  BaO,  M^O,  ZnO, 
AI2O3,  Ti02,  and  Zn02  were  introduced  in  definite 
molecular  quantities,  at  the  expense  of  the  soda.  A 
series  of  soda-silica  glasses  had  also  been  prepared,  but 
the  excessive  AI2O3  contents,  originating  from  attack 
of  the  pots,  rendered  these  samples  of  no  use  for  com- 
parison. 

Two  series  of  soda-boric-oxide-silica  glasses  were 
prepared,  the  first  containing  approximately  20%,  and 
the  second,  io°{,  of  Na20,  the  silica  being  replaced  by 
B2O3. 

The  actual  chemical  compositions  of  the  glasses  had 
been  determined,  and  the  relation  between  composition 
and  the  durability,  as  measured  by  percentage  loss  in 
weight,  was  shown  graphically.  Tables  of  comparable 
results  were  drawn  up  from  which  the  following  con- 
clusions were  drawn  : — 

(1)  The  Soda=Lime=Silica  Glasses. 

The  replacement  of  Na20  by  CaO  increased  the 
durability  of  the  glasses  towards  all  of  the  reagents. 
This  effect  was  most  pronounced  up  to  8  molecules  of 
CaO  per  100  molecules  Si02,  then  the  rate  of  improve- 
ment fell,  very  little  change  being  effected  beyond  12 
molecules  CaO.  The  attack  by  the  alkaline  solutions 
was  greatei-  than  by  acid  or  water. 

(2)  The  Soda  Magnesia  Silica  Glasses. 

The  beneficial  effect  of  the  introduction  of  MgO  into 
the  glasses  was  very  marked  up  to  8  molecules,  MgO 
per  100  molecules  Si02,  then  the  durability  became 
almost  constant  at  some  12  molecules  MgO.  The 
glasses  rich  in  MgO  were  highl\-  resistant  to  water  and 
hydrochloric  acid. 

(3)  The  Soda-Baryta  Silica  Glasses. 

The  results  obtained  with  these  glasses  resembled 
those  of  the  CaO  glasses,  but  in  general,  the  durabili- 
ties were  inferior.  Fair  stability  was  again  reached  at 
some  8  or  9  molecules  BaO  per  100  Si02. 

(4)  The  Soda=Zinc  Oxide=Silica  Glasses. 

The  relation  between  percentage  loss  iii  weight  .and 
ZnO  per  100  Si02  became  practically  linear  when 
some  7  molecules  of  ZnO  was  reached,  the  only  marked 
improvement  in  durability  beyond  this  point  being 
towards  NaOH.  The  higher  .members  of  the  series 
were  exceedingly  resistant  to  attack  by  all  the  reagents. 

(5)  The  Soda  Alumina  Silica  Glasses. 

The  improvement  effected  by  AI2O3  was  rapid  until 
some  8-9  molecules  AI2O3  was  reached,  and  the  higher 
.meiTibers  were  very  resistant  to  attack  by  ai'id,  water 
and  sodium  carbonate  solution,  'i'he  rittack  bvNaOlI 
ajjpeared  I0  increase  slightly,  but  this  was  doubtful. 
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(6)  The  Soda=Titania=Silica  Glasses. 

AjJ^ain,  \  er\  little  improvement  was  effei  ted  in  the 
durability  beyond  8  molecules  TiOj  per  loo  Si()2.  The 
resistance  to  water,  acid,  and  sodium  carbonate  was 
very  marked,  but  the  behaviour  of  the  i^lasses  towards 
caustic  soda  was  unsatisfactory. 

(7)  The  Soda=Zirconia=SiIica  Glasses. 

These  glasses  showed  little  improvement  beyond  4 
molecules  Zr02  ;  they  were  then  \  ery  resistant  to  all  ot 
the  reag-ents. 

(8)  The  Soda=Boric  Oxide  Silica  Glasses. 

(a)  20%  Na20. 

A  maximum  resistance  to  attack  by  all  reagents  was 
exhibited  in  this  series  v\hen  the  B2O3  reached  some 
8-11%,  then,  as  the  B2O3  was  increased,  the  resistance 
fell  off  rapidly,  especially  beyond  18%  B2O3.  The 
losses  in  HCl  became  practically  constant  when  the 
B2O3  reached  same  30°,,,  and  analysis  of  the  solution 
and  residues  showed  that  no  Si02  was  taken  into 
solution  by  the  acid. 

(b)  10%  NaaO. 

The  results  obtained  from  this  series  were  similar  to 
those  resulting  from  the  examination  of  the  20";^^,  NaaO 
series,  but  no  maximum  durability  was  exhibited.  The 
resistance  fell  off  rapidh-  beyond  about  20%  B2O3,  and 
numerical  results  were  not  possible  on  the  glasses  very 
rich  in  B2O3,  in  the  HCl  and  NaOH  tests,  owing  to 
the  rapid  solution  of  the  glass  in  NaOH,  and  to  the 
excessive  and  sudden  swelling  in  the  acid.  The  per- 
centage losses  in  weight  in  HCl  became  almost  con- 
stant after  36%  B2O3,  a  swollen  mass  of  hydrated 
silica  being  left. 

In  summing  up.  Miss  Dimblch\-  said  that  this  work 
emphasised  the  need  for  choosing  the  constituents  of 
a  glass  so  as  to  arrive  at  maximum  durability  to- 
wards any  particular  reagent.  She  had  sh(jwn  that  for 
resistance  to  water  and  hydrochloric  acid,  zirconia, 
alumina,  zinc  oxide,  titania,  and  magnesiii  were  to  be 
recommended,  while  lime  and  baryta  were  not  so  valu- 
able. Towards  attack  by  sodium  carbonate  solution, 
zirconia,  zinc  oxide,  and  alumina  were  very  resistant, 
while  titania,  li.me,  magnesia,  and  barium  oxide 
followed  in  this  order.  Resistance  to  attack  hv 
caustic  soda  was  greatest  for  zirconia,  zinc  oxide, 
alumina,  lime,  baryta,  and  magnesia. 

.After  thanking  the  speaker,  Mr.  Moorshead  re- 
marked that  the  question  of  durability  was  one  of  great 
importance  to  all  manufacturers. 

Mr.  B.  P.  Duckling  (  ontributed  some  very  interesting 
comparative  data  which  he  had  compiled,  particularly 
relating  to  bf)ri(-oxide — containing  glasses.  He 
showed  that  AI2O3  and  ZnO  were  \ery  effective  in 
producing  a  durable  glass,  and  moref)\er,  he  had  also 
found  that  boric  oxide  gla  sses  exhibited  maximum 
durability  w^hen  the  B2O3  content  attained  a  dcrmite 
value. 

Dr.  Ci.  Gehlhoff  asked  whether  the  maximum 
obtained  in  the  B2O3  series,  by  Miss  Dimbleby,  agreed 
with  that  obtained  in  the  physical  constants  of  t he- 
glasses.  Miss  Dimbleby  replied  that  she  found  the 
maximum  around  8-11%  B2O3,  whereas  that  found  I:) 
most  of  the  physical  properties  occurred   at  almost 


Mr.  Coad-Pryor  said  that  he  was  inclined  to  agree 
that  glasses  containing  BaO  were  not  hig-hly  resistant, 
particularly  towards  HCl.  He  also  encjuired  how  the 
glasses  were  ground  for  test. 

In  reply  to  Mr.  VV.  Buttervvorth,  the  temperatures 
which  had  been  necessary  to  melt  some  of  the  glasses 
tested,  were  given  as  1450°,  or,  in  some  cases,  1500°  C. 
The  extensive  use  of  CaO  in  glasses  was  due  largely 
to  its  cheapness,  not  its  beneficial  effect  on  durability 
as  stated  by  Professor  Turner. 

In  reply  to  Mr.  Adams  it  was  slated  that  a  difference 
had  been  found  in  the  duraliilitx  of  glass  surfaces, 
according  to  whether  or  not  they  had  been  in  contact 
with  a  metal  surface.  For  instance  the  inner  surface 
of  a  bottle  was  less  durable  than  the  outer,  and  a 
fractured  surface  was  less  durable  than  one  that  was 
not  br(3ken. 
The  Next  Meeting. 

The  next  meeting  of  the  Society  is  to  be  held  at  the 
Municipal  College  of  Te(~hnology,  Manchester,  on 
January  20th,  1926.  A  full  programme  is  assured  for 
the  meeting,  although  the  exact  nature  of  the  papers 
to  be  presented  is  not  to  hand. 

It  is  hoped,  and  appears  to  be  very  likely,  that  a 
works  \isit  of  great  interest  will  be  arranged  for 
Thursday,  January  21st.  If  this  hope  does  materialize, 
a  popular  and  instructive  addition  will  be  made  to  the 
usual  routine  of  the  meeting,  and  a  splendid  opp()rtunit\- 
will  be  given  for  members  to  enjo^■  friendly  discourse 
which  \er\-  often  has  to  be  omitted  due  to  lack  of  time. 

V.  D. 
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NOTICE. 


DEFECTS  IN  GLASS 


BY 

DR.  C.  J.  PEDDLE.  M.B.E.,  F.I.C. 

In  response  to  numerous  re- 
quests we  propose  publishing  in 
book  form  this  series  of  articles 
They  are  being  entirely  re-written 
with  additional  illustrations,  and 
the  book  will  be  published  at 
a  popular  price  early  in  1926. 


GLASS    PUBLICATIONS  LTD., 

TALBOT  HOUSE. 

ARUNDEL   STREET,  STRAND. 
LONDON.  W.C.2. 
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LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS.  BEDDINGTON 
Nr.  CROYDON.  Surrey 

Telephone  :    CROYDON  1698. 


SILLIMANITE 

a  neutral  refractory  material  having 
a     definite     melting  temperature 
above  3270T  (1800X). 

The  December  issue  of  GLASS  reported  the 
following  expert  opinions  expressed  in  papers  or 
discussion  at  the  Leeds  Meeting  of  the  SOCIETY 

OF  GLASS  TECHNOLOGY :- 


Mr.  H.  H.  Houldsworth  (ot  the  Fuel  D^partment,  Leeds 
University). 

"  Experiments  made  on  commercial  sillimanite  bricks 
showed  thai  they  exhibit  very  little  permanent  change  in  dimensions 
on  heating,  their  refractoriness  is  high,  and  they  offer  great 
resistance  to  attack  by  soda-lime-siiica  glass. 

Mr.  F.  G.  Clark  (of  Messrs.  Beatson,  Clark  &  Co.,  Ltd., 
Sheffield). 

"  /  can  testify  to  the  particular  resistance  to  attack  of  a 
mixture  of  about  66f  per  cent,  sillimanite,  from  experimental 
data  obtained  at  my  works." 

Professor  W.  E.  S.  Turner  (of  the  Department  of  Class 
Technology,  Sheffield  University). 

"  Class  manufacturers  seemed  to  be  more  keenly  interested 
in  the  resistance  offered  to  corrosion  by  glass,  by  a  refractory 
material,  than  its  ability  to  withstand  unusually  high 
temperatures. 

Mr.  W.  J.  Rees  (of  the  Refractories  Department,  Sheffield 
University). 

"Sillimanite  mixtures  containing  not  less  than  60  °o 
sillimanite  Were  already  justifying  themselves  for  purposes 
where  a  highly  refractory,  resistant  material  was  necessary." 


P.B.  Sillimanite  is  now  available  in  the 
raw  state,  crushed  and  graded,  and  in 
the  form  of  Bricks,  Blocks,  Shapes,  etc. 

The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK. 

791,  SALISBURY  HOUSE. 
LONDON  WALL,  LONDON,  E.C.2. 

Telephone  Number    -    London  Wall  4825. 


January,  1926. 


GLASS 


63 


AUTOMATIC  BOTTLES  MAKERS'  CO, 
LTD. 

On  Wednesday,  December  23,  1925  a  meeting  of  the 
e.eilitors  of  the  Automatic  Bottles  Makers'  Compao} 
Ltd.,  Trafford  Park,  was  held  in  Manchester,  when  a 
very  unsatisfactory  state  of  affairs  was  revealed. 

As  reg-ards  creditors  the  statement  showed  gross 
liabilities  of  /^io6,527,  estimated  U)  rank  at  ;^,'54,230, 
whilst  the  deficiency  is  estimated  at  ^,"45,230.  As 
regards  contributories  the  deficiency  is  78,030. 
According  to  the  information  contained  in  the  Official 
Receiver's  observations,  the  company  was  incorporated 
as  a  private  company  on  the  17th  J:,nuar\  ,  1923.  The 
original  nominal  capital  was  increased  'rom  ^.35,000 
to     1 30,000  on  the  9th  January,  1925. 

The  business  of  bottle  making  carried  on  by  the 
company  was  commenced  by  Sir  W.  H.  \'eno  some 
few  years  ago  and  in  1919,  a  private  company  known 
as  the  Lancashire  Automatic  Glass  Manufacturing  Co., 
Ltd.  (authorised  capital  ;£."4oo,coo),  was  formed  to 
carry  on  the  business.  'I  his,  howe\  er,  was  unsuccessful 
as  a  Receiver  for  the  debenture  holders  was  appointed 
and  lie  sold  the  business  to  Sir  W.  H.  \'eno  as  and 
from  November  18,  1922,  fo:  the  sum  of  ;^34,ooo.  Ho 
in  turn  resold  the  business  by  agreement  dated  2qtli 
January,  1923,  to  the  present  company  for  ^^^44,500. 
The  increase  of  0,500  represented,"  it  was  stated, 
money  expended  in  the  bus.r.ess  after  the  18th 
November,  1922.  The  consideration  was  satisfied  by 
the  issue  of  54,500  fully  paid  ordinary  shares. 

The  financial  operations  of  the  company  were  dealt 
with  by  the  Official  Receiver  (they  are  too  involved 
and  long  to  detail  here),  but  in  1924  the  company  made 
a  trading  loss  of  ;^5i)232,  and  in  1925  to  the  iSth 
.'Xugust  (7^  months)  a  trading  loss  of  ;£^56,8g5. 

As  regards  assets  these  are  estimated  to  realize 
;^'io,67i  less  than  the  amounts  due  to  the  debenture 
holders,  so  that  on  this  estimate  no  dividend  can  b. 
jjaid  to  the  creditors. 

The  Chairman  of  the  Compan\-  attributes  the  cause 
of  the  failure  to  "  Defecti\e  production  apparentl\ 
caused  by  bad  glass  and  unsatisfactory  machines  " 
in  this  connection  the  majority  will  agree  with  him 
as  regards  the  bad  glass  but  in  view  of  the  results  being 
obtained  by  other  factories  with  similar  equipment  to 
that  installed  at  Trafford  Park,  the  latter  part  of  the 
chairman's  statement,  in  our  opinion,  is  anything  but 
fair  to  the  suppliers  of  the  machines  in  question. 

If,  hf)wever,  the  Company  has  not  been  a  success  in 
the  manufacture  of  bottles  it  has  achieved  it  in  another 
(lirection  (although  it  is  one  which  is  no  consolation  to 
the  creditors),  ;is  it's  various  and  numerous  operations 
and  changes  have  provided  considerable  entertainment 
and,  at  times,  anuisemcnt  for  the  trade. 

In  his  observations  the  Official  Receiver  makes  -1 
rather  significant  remark  to  the  effect  that  he  "  is  of 
the  opinion  that  further  enquiry  is  necessary  in  connec- 
tion with  the  formation  of  the  Company  and  the  conduct 
of  its  affairs."  This  was  confirmed  at  the  meeting 
by  several  of  the  creditors,  who,  after  criticising  the 
board  of  directors,  asked  for  full  enquiries  into  the 
working  of  the  company,  and  appointed  a  committee 


of  inspection.  The  Oificial  Receiver  was  appointed 
liquidator. 

We  understand  that  the  meeting  was  not  exactly  of 
an  amicable  character,  sexcral  of  the  creditors  present 
expressing  in  no  uncertain  manner,  their  opinion  as 
to  the  nature  of  the  enquiry  they  asked  for. 

Some  ratiier  pertinent  C|uestions  were  also  asked 
with  reference  to  the  sales  polic)'  adopted  bs  llic 
Company. 

 000  ■ 

SAFEGUARDING  OF  INDUSTRIES. 

The  application  of  the  domestic,  illuminating, 
pressed  and  bulb  sections  of  the  glass  trade  for  inclusion 
under  the  Safeguarding  of  Industries  Act  has  been 
rejected,  but  it  is  understood  that  the  Board  of  Trade 
contemplates,  early  this  year,  a  measure  to  meet  the 
position  of  those  industries  which  cannot  be  included 
under  the  present  Act. 

In  an  interview  accorded  to  a  representative  of  the 
daily  Press,  the  Financial  Secretary  of  the  National 
Flint  Glass  Makers'  Society  said  that  there  were 
5,000  keymen  in  the  glass  trade  and  each  of  these 
finds  work  for  six  or  seven  others. 

He  further  stated  that  millions  of  pounds  had  bet: j 
sunk  in  the  trade,  and  mentioned  the  case  of  the  British 
Cilass  Industries  Ltd.  This  would  seem  to  be  a  rather 
unfortunate  reference,  when  it  is  considered  that  one 
(.f  the  conditions  laid  down  1)\  the  Government  is  that 
the  industry  applying  for  inclusion  under  the  Act  must 
show  that  it  is  run  efficiently. 

On  this  page  we  give  details  of  the  Automatic 
Bottle  Makers  Ltd.,  Manchester,  and  whilst  we  do  not 
suggest  that  the  results  shown  by  this  company  and 
the  one  just  mentioned  have  had  any  direct  mfluence  on 
the  decision  given  b}'  the  Board  of  Trade,  yet  there 
is  not  the  slightest  doubt  that  they  do  nothing  to  assist 
in  establishing  a  feeling  of  respect  or  confidence  in  ."he 
glass  industrx',  on  the  p;irt  of  either  Government  De- 
partments or  the  investing  public. 

 oo<t>  

O'Neill  Machines. — It  is  very  interesting  to  note 
that  the  British  Glass  Bottle  Manufactures  apprcc-iatc 
llie  new  style  O'Neill  Automatic  Bottle  Machines,  tin- 
following  having  been  sold  during  the  past  \  ear : — 
I  No.  42  Mat-hine  to  The  United  Glass 


Bottle  Manufacturers,  Ltd. 
[  No.  42  Machine  to  The  Scottish  Central 

Glass  Works,  Ltd. 
2  No.  44    Machines    to  Forster's  Glass 
Co.,  Ltd. 

2  No.  42  Machines  to  The  L'nited  Glass 

Bottle  Manufacturers,  Ltd. 
I  No.  44  Machine  to  The  Allahabad  Glass 

W'orks,  India 
I  No.  42  Machine  to  The  Portland  Glass 
Company,  Ltd. 

42 


Machine  to 
Co..  Ltd. 


Forsters  Glass 


1  No 
r  No.  44 

2  No.  48 

2  No.  4H  Machines  to  Wiegand  and  Bullc 
Germany 

I  No.  48    Machine    to    The  Allahabad 
Glass  Work's,  India 


in  January 

in  March 

in  June 
in  September 

in  December 
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TELKSRAMS I 

"  GLABMACHIN,  ESTRAND,  LONDON." 
Cables i 

"GLASMACHIN,  LONDON." 
Code  i 

bentley's. 
Telephone i 

CENTRAL  5985. 


C.  SAXTON, 


A.M.I.E.E., 
M.  IRON  AND 
STEEL  INST., 
Etc. 


CONSULTING  ENGINEER 


Talbot  House, 

Arundel  Street, 
Strand,  London,  W.C.2. 


E.   LUNN    &  CO., 

52.    MOUNT   STREET,  GLASGOW. 


Makers  of  MOULDS  for  All  Types  of  Machines. 

All  Moulds  Made  of  Solid  Close-grained  Chilled  Iron. 

satisfaction  guaranteed. 
Specialities — 
LYNCH   AND  O'NEIL  MOULDS 


Telegrams  :  Glasmold,  Glasgow. 


Telephone:  No.  2792. 


TRAOLjvvENTYMULE  TEAM 

BRAND 

ORAX 

BONCACI0 

Guaranteed  af  fea^^'f 
99 -50 pet  een  fPate 

BORAX  GLASS 


GLASS. 

Glasses  of  which  Boric  Oxide  is  a  constituent  have  a  low 
co-efficient  of  expansion,  endure  rapid  changes  of  temperature, 
and  resist  the  action  of  steam,  water,  and  certain  chemicals. 
In  glassworks  practice  the  BoO^i  is  introduced  by  including 
Borax  or  Boric  Acid  in  the  batch. 

These  durable  glasses  are  used  for  laboratory-ware,  cooking 
utensils,  illuminating  ware,  battei-y  jars,  miners'  lamps,  water- 
gauge  tubes,  thermometers,  insulators,  etc.  Small  quantities  of 
Bone  Oxide  increase  the  durability  of  lead  oxide  glasses,  whilst 
as  an  ingredient  of  container  glass  it  provides  resistance  to  the 
corrosive  action  of  acid  juices  and  reduces  breakages  when  the 
charged  vessel  is  heated  (as  in  the  instance  of  preserved  meats). 

A  40pp.  treatis",  "Boric  Oxide  as  a  Conr.iituenl  of  Glass,' 
gratis  on  request. 

Our  Technical  Department  welcomes 
correspondence  regarding  the  uses 
of  Borax  and  Boric  Acid  in  the 
ENAMELLING.  GLASS,  and 
POrrERY  Industries. 


Vofearams   COLEMAN  ITE,TELEW.. 


BORAX  CONSOLIDATED.  LIMITED. 

IG.Eastcheap,  London,  E.G. 3. 


January,  1926. 


CLASS 


65 


TRADE  NOTES. 

The  British  Industries  Fair  will  be  held 
simultaneously  in  London  and  Birming-ham  from 
February  15  to  26th,  1926.  As  on  previous  occasions 
i,r|assware  will  be  exhibited  at  the  London  section.  Full 
particulars  may  be  obtained  from  H.INL  Department  of 
Overseas  Trade,  35,  Old  Queen  Street,  London,  S.W.i. 

o    <>  o 

At  the  thirty-sixth  annual  meeting"  of  the  I^eeds 
Fireclay  Co.,  the  Chairman  mentioned  that  ;£^26,4io 
had  been  spent  during  the  year  on  the  installation  of 
new  plant,  the  Trade  Facilities  Department  of  the 
Treasur}'  ha\ing  agreed  to  guarantee  a  loan  to  the 
Company  of  ;£T35,oc)o,  secured  by  5  per  cent,  second 
debentures.  The  profit  for  the  year  was  ;£j[i\,o^2  and 
the  dividends  recommended  were  per  cent,  on  the 
Preference  and  5^  per  cent,  on  the  Ordinar\-  shares, 
5,743  being  carried  forward. 

o     <3>  o 

A  private  company,  Safetex  Glass  Ltd.  with  a  capital 
of  0,500  has  been  formed  to  acquire  the  business  of 
manufacturers  of  and  dealers  in  non-splinterable  glass 
carried  on  by  Contacto  Ltd.  The  Company  also 
acquires  the  trade  mark  "  Safetex  "  and  patents  Nos. 
237,179  and  237,379. 

000 

The  railway  companies  announce  substantial  re- 
ductions in  the  charges  for  the  carriage  of  returned 
empty  boxes  or  crates,  collapsed  flat,  with  sections 
securely  fastened  tog^ether  and  not  containing  other 
packing  materials. 

<r>    o  o 

Bulletin  No.  14  of  the  Glass  Research  Association 
contains  a  review  of  the  work  of  the  Association 
1920-25,  and  also  suggestions  with  regard  to  further 
researches  on  glass  and  refractory  materials  for  use  in 
glass  making-,  which  in  the  opinion  of  the  Research 
Committees  of  the  Association  call  for  immediate  in- 
vestigation. 

o    o  <> 

We  uncFerstand  that  the  co-operative  co-partnership 
scheme  started  at  Castleford  sf)me  three  months  ago 
to  take  over  the  Black  Flag  Glass  Works,  is  making 
satisfactory  progress.  Medicine  bottles  are  being  made 
and  some  hundred  men  and  boys  are  now  employed. 
Many  of  the  clients  of  the  old  firm  have  returned  and 
it  is  stated  that  the  company  ha\e  also  got  into  the 
export  market. 

According  to  the  Berlin  correspondent  of  the 
Fxchange  Telegraph  Co.  the  Carnop  Glass  Factorv  has 
been  sold  to  the  Osram  Company.  This  was  one  of 
the  works  financed  by  the  Stinnes  interests. 

^  <t> 

The  annual  report  of  the  Dominion  Glass  Co.,  Ltd., 
Canada  for  the  year  ending'-  .September  30,  1925,  shows 
a  reduction  of  $146,332  on  the  figures  for  the  previous 
year. 


We  are  informed  that  as  and  from  January  ist,  1926 
Messrs.  Cazaly,  Mills  and  Co.,  Ltd.,  K  and  9,  By  ward 
Street,  E.C.3  will  be  the  sole  agents  in  the  Thames 
area  for  the  Fontainebleau  sand  frcMii  the  famous 
Gondonnicres  pit  of  Tisseron  h'reri's  and  Co.,  of 
Rouen. 

o-    o  o 

Under  the  title  of  .Safety  Glass  and  Xetal  Products 
Ltd.,  a  compaiiy  has  been  formed  and  has  acquired 
works  at  Stapleford,  Nottinghamshire.  The  ronipanv 
will  produce,  by  a  patented  process,  "  stabilised  " 
rubber.  This  is  a  form  of  liquid  rubber  for  which 
many  advantages  arc  claimed.  At  the  same  time  the 
compan\'  claim  to  have  a  new  process  for  rendering 
celluloid  completely  transparent  and  are  putting-  on  the 
n-iarket  an  "  unsplii-iterable  "  glass,  coi-isistiiig-  of  a 
la_\er  of  this  specialh'  jirepared  celluloid  between  two 
sheets  of  glass. 

000 

The  Royal  Society  of  Arts  is  again  holding  its 
Industrial  Design  Competition  full  particulars  of  which 
can  be  obtained  from  the  Secretary,  John  Street, 
.\delphi,  London,  W.C.2.  In  the  glassware  section 
the  subjects  arc  :  — 

1.  Desif-n  for  service  of  glass  (wine  glass,  tumbler 
and  decanter)  in  plain  form  or  simple  decoration. 

2.  Design  for  a  water  jug,  goblet  and  salad  bowl 
suitable  for  cutting. 

3.  Design  for  flower  vase  or  bowl. 

<S>     <5>  O 

In  order  to  hasten  the  modernisation  of  the  Russian 
glass  industries  a  supplementary  expenditure  of  over 
6h  million  roubles  has  been  sanctioned. 

Considerable  pro'^iess  has  been  made  already  both 
with  the  bottle  plants  and  also  the  sheet  glass  works. 

<i>  o 

Messrs.  Filkington  Bros.,  Ltd.  are  to  erect  a  staff 
theatre  at  their  Ra\  enhead  works,  .St.  Helens. 

Messrs.  James  A.  Jobling  and  Co.,  Ltd.  (in- 
corporating Greener  and  Co.),  Wear  Flint  Glass 
Works,  Sunderland,  ha\e  remo\ed  their  London  office 
and  showroom  froni  12,  'i'havics  Inn  to  7,  Charterhouse 
Street,  E.C.i.  The  telephone  numbei-  lemains  the 
same — Holborn  5321).  As  and  from  January  ist 
Messrs.  Jobliiig  will  sell  theii-  "  Pyrex  "  glassware 
direct  to  the  trade. 

't>  •-> 

A  new  company  known  as  the  Deutsche  Libbey- 
Owens  Gesellschaft  fuer  Machinelle  Glasherstellung 
has  been  formcfl  to  erect  a  factory  at  Gelsenkirchen 
(Germany).  The  capital  of  the  company  is  6  million 
R.m.  and  it  is  proposed  to  iiistall  t^\■o  furnaces,  with 
two  machines  to  each. 

O      O  <5> 

The  Berlin  Correspondent  of  the  Exchange  Te!e- 
g-raph  Co.  states  :  As  all  .Silesian  plate-glass  factories 
are  suffering  under  Belgiari  and  Czecho-Slovakian 
competition,  and  sales  have  decreased  considerably 
recently,  they  have  formed  an  association  of  Silesian- 
Lausitz  plate  glass  factories  in  Sorau. 
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Telephone:  m  ▼  ^P^.  Telcurams : 

ROYAL  1^  I     I    m  KAZMILANKO. 

I^M    I    m  LONDON. 


FOR  GLASS  MANUFACTURE. 

FONTAINEBLEAU.  BELGIAN.  HOHENBOCKAER. 

CAZALY  MILLS  &  Co.  Ltd 

beg  to  announce 

that  they  are  now  able  to  offer  regular  supplies  of  guaranteed 

FINEST  QUALITY  FONTAINEBLEAU, 
HOHENBOCKAER  &  BELGIAN  SANDS 

as  at  present  supplied  to  some  of  the  leading  Crystal  Glass  and 
Bottle  Factories  in  the  U.  K. 

HEAD  OFFICE:  BRANCHES : 

8-9  BYWARD  St.,  LONDON,  E.C.3.   Liverpool,  Glasgow,  Hull,  Southampton. 


The  Incandescent  Heat  Co.,  Ltd., 

CORNWALL   ROAD,  SMETHWICK, 

Repeat,  Birmingham. 

BIRMINGHAM. 

Smethwick,  276. 


GLASS  TANKS,  LEHRS,  CONTINUOUS  KILNS,  ETC., 

To  operate  on  Producer  Gas,  Coal,  Coke,  Oil  or  Towns*  Gas. 
Highest  temperatures   attained  with  minimum  fuel  consumption. 


Also  GAS  producers,  GAS  VALVES,  GAS  PRESSURE  REGULATORS, 
AND    OTHER    EQUIPMENT    FOR    GLASS  WORKS. 


HEAT    AND    ACID    RESISTING    CASTINGS    A  SPECIALITY. 


Januaty,  1926. 
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THE  PHYSICAL  SOCIETY  OF  LONDON  AND 
THE  OPTICAL  SOCIETY. 
SIXTEENTH  ANNUAL  EXHIBITION. 


Tlic  sixtcentli  annual  exliibition  of  electrical,  optical 
and  otlitT  physical  apparatus,  organised  jointly  by  tlu' 
two  Societies  was  held  at  the  Imperial  College  ol 
Science,  Soutii  Kensington  from  the  5tli  to  the  7th 
Jan uar\ . 

This  exhibition  is  now  recognised  as  b^ing  the  most 
important  one  of  the  \  ear  in  so  far  as  new  instru.nients 
are  concerned  and  72  commercial  firms  \\ere  showing 
this  year  as  against  58  last  year.  In  addition  ther^' 
were  many  non-commercial  exhibits  which  were  not  the 
least  interesting  of  the  .many  to  be  seen. 

As  is  only  to  be  expected,  the  majority  of  the  instru- 
ments and  apparatus  exhibited  were  of  the  laborator\ 
as  distinct  from  the  commercial  type  but  there  were 
numerous  ones  of  distinct  interest  to  the  glass  manu- 
facturer. 

Messrs.  Adam  Hilger  Ltd.,  24,  Rochester  Place, 
Camden  Road,  London,  X.W'.io  were  showing  and 
demonstrating  the  Hilger  Glass  Annealing  Testing 
Bench  for  the  precise  determination  of  the  correct 
temperature  at  which  to  anneal  glass  and  various  other 
.materials.  Its  indications  are  based  on  the  rate  of 
deformation  of  a  strip  of  glass  (or  the  material  in 
C|uestion)  of  standard  dimensions  when  subjected  to  a 
constant  stress  at  selec  ted  temperature. 

Messrs.  George  Kent,  Ltd.,  igg,  High  H<)ll)i)rn, 
London,  W'.C.  i,  had  several  of  their  latest  instruments 
for  the  measurement  of  the  flow  of  steam,  air  and  gas. 
Of  special  interest  to  the  glass  manufacturer  is  their 
air  meter  for  registering  by  counter  the  actual  volimie 
of  compressed  air  passing  at  the  temperature  and  pres- 
sure existing  at  the  .meter.  The  meter  which  is  of  the 
shunt  gate  type  is  of  robust  construction  and  a  table 
of  corrective  factors  supplied  with  each  instrument 
enables  variations  in  temperature  and  pressure  to  be 
allowed  for. 

They  were  also  showing  a  Rotar)  Stv-am  Meter  for 
use  on  mains  up  to  2  in.  diameter.  This  is  simple  and 
inexpensive  and  should  be  of  great  value  in  many 
works  as  being  a  .means  of  obtaining  information  as 
to  steam  consumptions  which  is  usually  "  guessed  at  " 
usually  on  the  low  side. 

The  Foster  Instrument  Co.,  Letclnvorth.  This 
Company  had  a  ver\  complete  range  of  pyrometers  on 
their  stand,  the  majority  of  which  were  shown  in 
operation.  A  new  device  known  as  a  "  Broken 
Couple  "  alarm  was  of  particular  interest  in  view  of  the 
increasing  use  of  automatic  devices  for  the  control  of 
furnace  temperatures,  whether  by  means  of  signal 
lamps,  calling  the  operator's  attention  to  ;iny  variation 
from  the  desired  temperature  in  order  that  he  ma\ 
.make  the  necessary  re-adjustment  of  valves,  etc.,  or  by 
a  completely  automatic  equipment.  The  new  device 
is  to  get  over  the  difficulties  often  encountered  with 
temperature  controlling  systems,  which  depend  upon 
the  reliability  of  the  thermo-couple  in  use.  .Should 
this  latter  fail  (and  they  all  do  so  at  some  ti.me  or 
another  irrespective  of  the  .make  employed)  there  is 
a  danger  of  the  temperature  of  the  furnace  being  in- 
creased considerably  before  the  failure  of  the  thermo- 


couple is  discovered.  This  is  due  to  the  lact  that  the 
controlling  or  signalling  ec|uipment  will  operate  in  the 
same  way  as  it  would  if  the  furnace  temperature  falls 
below  the  desired  point.  The  "  Broken  Couple 
alarm  gives  an  immediate  indication  (by  electric  bell, 
etc.)  that  the  couple  is  broken  and  thus  obviates  the 
risk  of  over  heating  just  mentioned. 

\'arious  t\pes  of  indicators  and  recorders  were 
shown  working;  the  new  "  Dial  "  recorder  being 
interesting  as  it  is  of  the  "  inkless  "  type  and  is  well 
suited  to  intlustrial  conditions. 

In  \'iew  of  the  articles  on  lu'al  losses  from  turnac." 
walls  that  have  appeared  in  this  journal  recently,  a 
surface  calorimeter  for  .making  direct  readings  of  the 
heat  loss — either  radiation  loss  only  or  total  loss,  in- 
cluding convection — from  furnace  walls  was  of  interest. 
This  instrument  is  simple  and  portable  and  was  made 
for  H.M.  Fuel  Research  Station  to  the  designs  of  Capt. 
A.  Blackie. 

Messrs.  Chance  Brothers  and  Co.,  Ltd.,  Class 
Works,  Smethwick,  Birmingham  had  an  excellent  ex- 
hibit of  optical  glass  in  various  stages  of  manufacture. 
This  was  the  subject  of  much  attention  in  view  of  the 
considerable  publicit}'  recentl}-  given  to  the  superiority 
of  British  optical  glass. 

lixamples  showed  the  improved  c|uality  of  Dense 
Barium  Crijwns  during  recent  }ears,  whilst  4  specimens 
weie  shown  to  illustrate  the  varying  durability  of 
optical  glass.  These  had  each  been  subjected  to  steam 
at  60  lbs.  pressure  for  two  hours,  with  the  following 
results  : — 

(1)  Zinc  Crown — absolute!}'  unafl'ected. 

(2)  .Standard  Hard  Crown — very  fine  surface  marks. 

(3)  Extra  light  Flint  (experimental) — the  surface  is 
seriously  tarnished  and  corrosion  is  com.mencing 
at  any  scratches  on  the  surface. 

(4)  Extra  light  Flint — so  seriousl)-  affected  as  to  be 
absolutely  useless. 

Further  examples  showed  the  effec  t  of  devitrification 
of  various  optical  glasses,  the  particular  constituent 
that  had  separated  being  indicated. 

.Amongst  the  non-commercial  exhibits  we  noticed  par- 
ticularly that  of  the  Research  Laboratories  of  the 
Genera!  Electric  Co.,  Ltd.,  where  an  apparatus  for  the 
comparative  determinations  of  the  co-efficient  of  expan- 
sion of  glass  was  exhibited  as  were  also  the  method  of 
making  "  glass  to  silica  "  jc^ints  and  large  "  glass  to 
metal  joints."  In  the  former  the  lead  glass  end  is 
joined  to  a  hard  glass  by  means  of  four  special  glasses. 
The  iiard  glass  is  joined  to  "  p}rex  "  and  the  free 
end  of  the  pyrex  is  heated  until  it  has  lost  sufficient 
boric  oxide  to  enable  it  to  join  on  to  silica.  The 
quality  of  the  joints  is  checked  by  means  of  a  strain- 
viewer.  In  the  latter  case,  the  joint  is  made  between 
lead  glass  and  a  nickel-iron  alloy  the  composition  of 
which  is  adjusted  to  suit  the  expansion  of  the  glass 
used.  Before  .making  the  joint  the  nickel-iron  is 
ihinl)  copper-plated  and  then  borated.  These  joints 
h;ive  been  developed  for  use  in  valves  with  water-cooled 
anodes,  for  wireless  work. 

In  addition  to  the  exhibits  mentioned  there  were 
numerous  others  of  interest  but  space  will  not  allow 
(jf  their  inclusion  in  this  issue. 
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MODEL  KFO. 


Latest  Miller  Feeder 

PROGRESSIVELY    DEVELOPED   SINCE    1 907. 


By  arrangement  with  the  Morgan 
Crucible  Co.,  Ltd.,  Battersea,  a 

stock  of  all  refractory  parts  for  our 
feeders  is  now  kept  in  London. 


□= 
=□ 
□= 
=□ 
□= 
=□ 

§1 

=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 
=□ 
□= 

m 
=□ 
□= 

lOiiniiiniioiioiiiDiiiniiiniiiniioiiDiioiioiiiniiiDiiiDiiiniioiiiniioiiiniiiDiioiiiniio 
^JiiiniiiDiiiniioiiiniioiiiniiiDiiiDiiiniioiioiiiDiiiDiiiniioiioiiiniiiniiiniiiaiiiDiiiniiiniiiniioi^ 


-o«j>o- 


WILLIAM  J.  MILLER,  Inc.,  Swissvale,  Pa.,  U.S.A. 

Loitdon  Office  :  366,  Strand,  London,  W.C,2. 

Tel.  No.  :  Resent  5647. 


Cables  ; 


Autogldsma,  Rand,  London. 
Autoglasma,  Pittsburg,  Pa. 


MOULDS 


YOU   ARE  BOUND  to  improve  the  quality 
and  output  of  your  bottles  and  jars  if  you  use 
GOOD  MOULDS. 

We  supph"  moulds  having  the  highest  possible 
workmanship  and  finish.  They  are  produced 
from  the  best  crucible  chilled  castings  and  are 
machined  throughout  to  precision  gauges  by 
practical  mouldmakers. 

Our  service  of  quick  deliveries  and  guaranteed 
accuracy  in  all  respects  is  backed  by  LONG 
PRACTICAL  EXPERIENCE. 

We  specialise  in  mould  equipment  for  LYNCH, 
MILLER  and  O'NEILL  automatic  machines 
but  any  and  all  types  of  moulds  are  undertaken. 

No  Order  too  Large.       No  Order  too  Small. 

We  also  supply  Glassworks  patterns  and  cruci- 
ble iron  castings  of  all  descriptions. 

JOHNSON  RADLEY  &  SONS,  Ltd., 

Cheiney  Works, 

Hunslet,  Leeds. 


Telegrams — 
MOULDS,  LEEDS 


Telephone — 
LEEDS  21354. 


"  BROOM  WADE  " 


AIR  COMPRESSORS 

BRITISH    AND  BBST 

FOR     ALL  DUTIES. 


BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE. 
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The  Lubrication  of  Air  Compressors. 


One  of  the  first  essentials  in  connection  with  tlic 
satisfactory  operation  of  air  compressors  is  reliable 
lubrication.  It  is  an  unfortunate  circumstance,  how- 
ever, that  this  important  feature  does  not  always  receive 
the  care  and  attention  it  deserves. 

It  is  a  well-known  fact  that  many  of  the  troubles 
encountered  in  the  operation  of  this  class  of  machine 
may  be  traced  either  directly  or  indirectly  to  faulty 
lu'bi  ication.  By  exercising^  care,  it  will  be  found 
usually  that  these  troubles  can  be  reduced  or  eliminated 
by  payinij-  stricter  attention  to  the  selection  of  a  suit- 
able lubricant  and  to  its  correct  application. 

Air  Cylinder  Lubrication.  The  object  of  lubrication 
in  an  air  compressor  cylinder  is  to  provide  a  complete 
oil  film  on  all  frictional  surfaces,  thereby  substituting- 
fluid  friction  for  metallic  friction,  so  far  as  that  is 
possible,  and  to  form  and  maintain  an  oil-sealing  film 
at  the  working  temperatures  that  will  assist  in  pre- 
venting the  leakage  of  air  past  the  piston,  piston  rings 
and  cylinder  walls. 

In  small  and  medium  sized  air  compiessors  oil  is 
introduced  sometimes  into  the  flow  of  air  passing 
through  the  air  inlet  pipe,  the  oil  being  carried  to  the 
cylinder  in  the  form  of  a  spray.  Frequently  this 
practice  does  not  give  the  best  results  in  large  com- 
pressors, because  air  is  not  a  good  carrying  medium  for 
oil,  and  additional  direct  feeds  to  the  working  surfaces 
are  required. 

In  horizontal  compressors  and  blowing  engines,  par- 
ticularly of  large  size,  oil  introduced  into  the  air  in- 
take will  have  difficulty  in  reaching  the  upper  portion 
of  the  cylinder  walls,  as  it  arrives  there  only  by  slowly 
wedging  its  way  up  and  around  the  sides  of  the  piston. 
1  herefore,  to  rely  only  on  this  method  is  not  economical, 
owing  to  the  excessive  feed  of  oil  required  to  ensure 
complete  distribution. 

In  the  case  of  vertical  compressors,  oil  fed  into  the 
air  intake  has  a  better  chance  of  distribution  than  in 
horizontal  types ;  but  even  so,  in  special  cases,  it  may 
he  necessary,  in  addition,  to  feed  oil  direct  to  the  work- 
ing surfaces. 

Where  it  is  desirable  to  feed  oil  dirc(  t,  this  siiould 
be  done  sparingly  and  uniformly.  In  the  horizontal 
types  of  machines  the  oil  is  introduced  to  one  or  more 
points  around  the  cylinder  walls.  Each  point  should 
be  fed  from  a  separately  controlled  pump.  In  vertical 
cylmders  it  is  rarely  necessary  to  introduce  oil  direct 
to  the  cylinder  walls,  except  in  the  case  of  very  large 
blowing  engines.  In  the  latter  the  oil  should  be  fed 
to  two  or  more  points  around  the  circumference  accord- 
mg  to  the  size  of  the  cylinder.  Each  oil  inlet  should 
be  fed  by  an  individual  pump,  so  that  each  feed  can  be 
contrf)llcd  with  certainty.  If  one  oil  lead  be  branched 
to  several  points,  the  oil  will  take  the  line  of  least  re- 
sistance, flooding  some  points  while  other  parts  of  the 
cylinder  may  'be  starved. 


*  Contributed  by  the  Technical  Staff  of  the  Vacuum  Oil  Company. 


In  any  air  compressor,  it  is  of  the  utmost  importance 
that  the  feed  of  oil  to  the  cylinders  be  regulated  to  the 
smallest  possible  quantity  consistent  with  efficient 
lubrication,  in  order  to  avoid  the  ill-effects  of  over- 
feeding. It  should  be  remembered  that  oil  remains 
in  the  cylinder  of  an  air  compressor  for  a  considerable 
time  because  it  is  not  burned  away  as  in  the  cylinder 
of  an  internal  combustion  engine,  nor  washed  away 
as  in  a  steam  engine  cj  linder  ;  also  we  do  not  get  the 
partial  scavenging  effect  gi\'en  by  the  exhaust  open- 
ing in  tlicjse  engines,  and,  consequent!}',  a  smaller 
quantity  of  oil  is  required.  It  will  be  seen,  therefore, 
that  it  is  very  desirable  to  employ  an  efficient 
mechanically-operated  lubricator  that  is  capable  of 
feeding  the  oil  in  closely  regulated  quantities. 

Single-acting  trunk  pistons  may  be  lubricated  by 
means  (jf  splash  from  the  crankciise,  or,  where  a  force- 
feed  circulating  system  to  the  bearings  is  in  use,  by 
means  of  oil  thrown  oft'  from  the  crank  pin. 

In  a  splash-lubricated  air  compressor  it  is  essential 
that  the  oil-level  in  the  crankcase  be  maintained 
constant.  If  the  oil-level  be  too  low,  insufficient  oil 
will  lie  splashed  up,  and  some  of  the  parts  will  be 
starved  ;  on  the  other  hand,  with  too  high  an  oil-level, 
there  will  be  too  much  splash  and  excess  oil  will  work 
its  way  past  the  piston  rings,  resulting  in  the  formation 
of  undesirable  deposits. 

In  connection  with  the  lubrication  of  air  cylinders, 
the  purity  of  the  air  entering  the  compressor  has  a 
direct  influence  on  its  efficienc}\  It  is  important  that 
the  incoming  air  be  as  cool  and  Iree  from  dust  and  grit 
as  possible.  Such  impurities  will  cause  trouble,  par- 
ticularly if  the  oil  is  being  overfed  to  the  cylinders,  as 
they  cling  to  the  excess  oil  and  are  baked  into  hard 
crust-like  deposits  by  the  high  surrounding  tempera- 
tiu'es.  It  is  advisable,  therefore,  to  ha\e  air  screens 
of  ample  area  fitted  to  the  air  intake,  and  these  should 
be  kept  scrupulously  clean. 

Valves.  The  lubricating  requirements  of  the  valves 
\  ary  w  ith  the  different  types  emplo3  ed. 

['late,  poppet  and  automatic  spring  valves  usually 
get  sufficient  lubrication  from  the  oil  carried  b)-  the 
air,  without  it  being  necessary  to  resort  to  direct 
application  of  the  lubricant. 

Corliss  valves  require  lubrication  on  all  the  rubbing 
surfaces,  particularly  at  the  ends.  Oil  must  be 
introduced  uniformly  and  as  direct  as  possible.  In 
connection  with  tlie  practice  of  fitting  grease  cups  to 
the  ends  of  Corliss  valves,  this  is  not  recommended, 
p.-ntly  because  grease  does  not  spread  easily,  and 
partly  because  there  is  a  tendency  for  it  to  bake 
together  with  any  impurities  that  ma\-  be  jjresent  in 
the  intake  air,  forming  a  pasty,  sludgy  or  varnish-like 
deposit,  some  of  which  may  reach  the  valve  chamber  or 
the  cylinder,  anrl  cause  excessive  friction  and  wear. 

Bearing  Lubrication.  The  external  lubrication  of 
air  compressors  is  similar  to  that  found  in  steam  and 
internal  combustion  engine  practice,  and  in  all  high- 
speed enclosed  types  the  lubrication  of  the  bearings  is 
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PYRO  RADIATION  PYROMETERS 

for   Indicating   or  Recording. 

Instantaneous,  Simple,  No  Maintenance  Cost, 

Reduced  Prices. 


BOWEN    INSTRUMENT  CO., 

9,   NEWTON    ROAD,  LEEDS. 
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The  New  O^Neill  No.  44 
Blowing  Machine. 

A  well  built,  high  speed  blowing 
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effected  by  means  of  splash  or  by  force-feed  circulation. 
On  open  type  machines  various  methods  of  lubrication 
mav  be  employed,  such  as  riny-oilin^-,  drop  teed  oilinj^-, 
syphon  oiling",  mechanical  force-feed  and  hand-oiling-. 

In  splash  oiliny  systems,  the  oil  should  he  fairly  liglu 
in  body,  so  as  to  sphish  easily  to  all  parts,  and  yet 
should  be  sufficiently  heavy  to  produce  complete  lubrica- 
tion. In  enclosed  type,  splash-lubricated  air  com- 
pressors, the  same  oil  must  be  used  for  air  cylinders 
and  bearings,  and,  therefore,  the  requirements  t)f  boti 
must  be  given  careful  consideration  in  order  to  ensure 
that  the  oil  used  will  be  suitable  in  both  services. 

As  the  oil  in  force-feed  circulating  systems  is  forced 
in  large  quantities  to  the  bearings,  it  is  gfiven  every 
assistance  to  produce  complete  and  correct  lubrication 
The  oil  must,  however,  be  of  such  a  character  as  to 
maintain  its  nature  despite  its  continuous  circulation 
and  the  oxidizing  effect  of  air  and  impurities. 

In  order  to  minimize  contamination  of  the  oil  tl.rough 
the  ingress  of  moisture  or  other  impurities  when  splash - 
oiling  or  force-feed  circulating  systems  are  employed, 
it  is  good  practice,  depending  on  the  size  of  the  oil- 
ing system  and  the  severity  of  service,  to  draw  off  a 
certain  amount  of  oil  from  the  system  each  day  for 
treatment,  preferably  in  a  steam  heated  .'-ettling  tank, 
and  afterwards  in  a  suitable  filter.  The  purified  oil 
can  then  be  returned  to  the  system  mixed  with  a  little 
fresh  oil.  This  practice  is  always  desirable,  par- 
ticularly where  the  quantity  of  oil  in  use  is  small,  as  it 
ensures  that  the  vitality  of  the  oil  is  kept  at  as  high  a 
standard  as  possible,  and  that  the  life  of  the  oil  is 
prolonged  accordingly. 

In  big  plants,  where  large  quantities  of  oil  have  to 
be  handled,  this  treatment  may  be  effected  in  one 
operation  by  means  of  a  centrifugal  separator. 

In  ring-oiling  sxstems,  the  bearing  surfaces,  when 
operating,  are  constantly  flooded  with  oil,  so  that  the 
lubrication  becomes  as  eflicient  as  possible  with  the 
grade  of  oil  in  use.  This  class  of  bearing  requires 
little  attention,  all  that  is  necessary  being  to  clean  the 
reservoirs  periodically  and  to  re-fill  them  with  fres'^ 
oil.  It  is  quite  common  practice  to  run  ring-oiled 
bearings  for  as  long  as  twelve  months  withf)Ut  cleaning- 
out  and  refilling".  If  a  suitable  high-grade  oil  be  userl 
the  old  oil  may  be  filtered  and  used  o\  cr  and  over  again 
indefinitely  as  make-up. 

.Sight-feed  drop  oilers  are  in  very  general  use  and 
have  the  advantage  of  being  readily  adjusted,  started 
and  stopped.  It  is  necessary  to  keep  the  oil-level  in 
the  container  constant,  because  the  head  of  oil  controls 
to  some  extent  the  rate  of  feed.  Sig"ht-feed  drop  oilers 
can  be  arrang^ed  with  multiple  feeds,  each  feed  being 
controlled  independently,  the  oil  dropping"  through 
sight-feeds  into  oil  tubes  cf)nnectpd  b\-  imions,  which 
guide  the  oil  to  the  points  desired. 

By  this  method  of  lubrication  less  oil  is  wasted  than 
in  hand-oiling,  and,  owing  to  the  better  i  egulation  of 
the  feed,  the  oil  film  in  the  bearings  is  kept  more  nearlv 
uniform  and  complete.  The  lubrication  is,  therefore, 
more  complete  than  in  the  case  of  hand-oiling,  i.e., 
there  is  less  friction  and  wear. 

.Syphon  oilers  operate  by  capillarity  and  are  simple 
and  reliable  provided  proper  attention  be  g"iven  to  their 
upkeep.      The  worsted  trimmings  should  be  cleaned 


of  impurities  at  regular  and  frequent  intervals,  other- 
wise their  syphoning  cajiacity  will  be  impaired.  The 
trimmings  should  be  examined  periodically  to  see  that 
they  ha\e  not  become  cut  or  chafed,  as  this  woidd 
interfere  with  the  oil  feed  to  the  bearings. 

The  most  reliable  means  of  lubrication  is  by  a 
mechanicallv-operaled  lubricator,  having  a  positive, 
\  isible  oil-feed,  and  of  such  construction  that  it  w  ill 
feed  the  minimum  quantity  of  oil  with  regularity  and 
precision.  The  oil  feeds  once  adjusted  should  iema:n 
absolutely  constant,  independent  of  the  oil-lexcl  in  the 
container  and  the  viscosity  of  the  oil. 

Hand-oiling  is  wasteful  and  expensive  and  should 
be  aNoided.  whei"evei"  possible. 

Explosions.  I{xplosions  in  air  compressor  cylinders, 
receivers  and  air  pipes,  have  been  the  subject  of  much 
discussion  among  engineers  and  operators  of  com- 
pressed air  plants.  These  explosions  are  brought 
;  bout  bv  (i)  the  presence  of  an  explosixe  mixture,  and 
(2)  means  of  igniting  that  mixture. 

If  the  cvlincler  temperature  rises  sufficiently  an 
excess  of  lubric  atii-ig  oil  will  tend  to  vaporise,  and  an 
unsuitable  or  low  quality  oil  will  aggravate  this  trouble. 
It  is  difficult  to  determine  sometimes  the  cause  of  an 
unusual  increase  in  temperature  which  will  bring  this 
about. 

The  common  cause  of  explosions  is  air  leakrg-i-  at 
the  delivery  valves,  allowing  hot  compressed  air  to 
pass  back  into  the  air  cylinder  where  it  is  re-compressed. 
Any  air  remaining  in  the  clearance  space  re-expands 
,"nd  causes  only  a  slight  additional  rise  in  temperature 
of  the  incoming-  charge;  but  if  the  discharge  valves  be 
seated  badi}',  causing  considerable  leakage  past  tl  em, 
the  temperature  may  rise  ultimately  to  a  dangerous 
extent,  causing,  in  an  extreme  case,  the  ignition  of 
cil  \apour,  dust  or  othci-  impurities  in  the  ai'-.  The 
possibility  of  an  explosion  iii  an  air  cc.mpresi-or  is 
very  remote  where  there  is  no  accimuilal ;on  ol  oily 
deposits  due  to  oxerfeed'ng'"  of  the  lubricating  oil. 
Th.erefore,  onl\-  a  suitable  high-grade  oil  which  c.'.n  be 
fed  sparingly  should  be  used. 

The  heat  effect  of  air  leakage  past  the  discharge 
valves  back  into  the  compressor  (-jlindcr  is 
cumulative,  because  the  ah"  is  of  high  temperature 
following  previous  compression,  and  its  ttnipe -ature  in 
in(-reased  further  by  each  successixe  c-ompression. 
High  initial  temperature  is  reflected  in  coi"res]ionding'lv 
high  discharge  temperature. 

The  failure  of  discharge  \alves  to  operate  properly 
may  be  traced  as  a  rule  to  one  of  the  following  causes  : 
the  use  of  an  unsuitable  lubricating-  oil  that  car'bonizes 
rapidly  and  causes  the  vah  es  to  stick  ;  the  overfeeding 
of  oil^  whereby  impurities  that  may  be  present  in  the 
air  cling  to  the  excess  oil,  collect  on  valve  seats  and 
ii-i  air  passages,  and  are  baked  into  hard  crust-like 
deposits;  fouling  of  the  water  jackets  in  the  vicinity 
of  the  valves,  thereb\-  causing  high  temperature  and 
distortion  due  to  ineffective  cooling. 

The  main  precautions  that  may  be  taken  to  minimize 
the  risk  of  explosions  are  : — 

(1)  The  intake  air  should  be  as  clean  and  cool  a- 
possible. 

(2)  The  lubricating  oil  must  be  selected  with  care, 
and  shoidd  be  applied  sparingly  and  uniformly. 
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(3)  Intcicoolers  and  aftercoolers  sliould  be  drained 
of  water  and  oil  and  cleaned  at  lei^ular  and  frequent 
intervals. 

(4)  Eflficient  cooliny  of  cy  linders,  including  discharge 
valves  chambers,  must  be  maintained.  The  cooliuL; 
water  should  be  obtained  from  a  clean  source,  turned 
on  before  starting  up,  and  allowed  to  circulate  for  some 
time  after  shutting  down,  in  ordei-  to  prexent  scale 
formation  in  the  water  jacket. 

(5)  Temperature  readings  of  the  intake  air  and  dis- 
charge air  should  be  taken  regularly,  as  abnormal  rise 
in  temperature  is  a  certain  indication  of  trouble. 

(6)  In  order  to  ensure  that  cool  air  shall  enter  the 
receiver  it  is  advisable  to  (it  an  aftercooler  in  the  dis- 
charge line  before  the  receiver. 

(7)  Readings  on  the  pressure  gauges  fitted  to  each 
stage  of  multi-stage  ^compressors  should  be  lodged  a. 
regular  intervals,  as  variation  in  the  relation  of 
pressures  in  the  various  stages  is  a  direct  indication 
that  internal,  piston  i  ing,  \  alve,  or  gland  leakages  arc 
taking  place,  and  that  the  work  is  being  distributed 
unevenly.  In  such  an  e\ent,  in\estigation  should  be 
made  immediately  and  the  cause  removed.  All 
pressure  gauges  should  be  tested  at  regular  intervals, 
and  calibrated  with  standard  gauges. 

(8)  There  should  he  frequent  inspection  and  cleanini; 
of  the  water  jackets,  valves,  discharge  pipes,  coolers 
and  recei\ers.  In  multi-stage  air  compressors,  the 
discharge  vah  es  siiould  be  examined  at  least  weekly  ; 
low  jjressure  valves  monthly  ;  receivers  and  coolers  at 
intervals  of  from  one  to  six  months,  dependent  upoi'i 
the  severit}-  of  the  operating  conditions. 

(9)  On  no  account  should  paraffin  oil  'be  used  for  tlie 
internal  cleaning  of  an  air  compressor  or  pipes,  as  it 
may  evaporate  and  form  an  explosive  mixture. 

(10)  When  opening  up  an  air  compressor,  naked 
lights  should  not  be  brought  near  in  any  circumstances. 

Selection  of  Oil.  The  quality  and  suitability  of  the 
lubricating  oil  used  on  air  compressors,  particularly  for 
the  internal  lubrication  of  c  ylincler  and  valve  surfaces, 
have  a  direct  influence  on  operating  efficiency.  There- 
fore, the  lubricant  selected  should  be  of  the  corrett 
body  and  character. 

An  oil  too  light  in  bod\-  will  not  form  a  complete  oi' 
film,  even  with  a  liberal  feed,  and  will  cause  excessive 
friction  and  wear.    With  such  an  oil,  air  leakage  past 


the  piston  will  take  place,  resulting  in  abnormal  work- 
ing temperatures  and  loss  of  eilicienc}'. 

An  oil  too  heavy  in  body  w  ill  not  spread  readily  ovei 
the  rubbing  surfaces,  and  will  cause  considerable  oii 
drag  on  the  pistons  and  undue  fluid  friction. 

Oil    of    inferior   quality  has  to  be  fed  in  excessive 
C|uantities  to  form  the  necessary  film.    This  overfeed 
ing  will  cause  the  formr.tion  of  objectionable  deposits. 

All  open  type  air  compressors  are  so  constructed  that 
an  oil  chosen  speciall}'  to  suit  the  air  cylinder  require- 
ments can  be  employed  and  applied  quite  independentl\ 
of  the  oil  used  for  the  external  moving  parts. 
Generally,  in  small  and  medium  sized  air  compressor.' 
the  oil  suitable  for  the  air  c)linder  lubrication  will  give 
satisfactory  results  on  the  bearings ;  but  in  large  sized 
air  compressors  special  consideration  has  to  be  given 
to  the  high  bearing  piessures  encountered,  which  may 
necessitate  the  use  of  an  oil  of  hea\  ier  b  )dv  than  that 
used  in  the  air  cylinders. 

 <i>00  

CALENDARS. 

We  have  pleasure  in  acknowledging  the  receipt  of 
monthly  tear-ofl"  wall  calendars  from  the  following 
companies. 

The  International  Construction  Company,  Ltd., 
Kingsway,  W.C.2.  The  Miller  Machine  and  Mould 
Works,  Columbus,  Ohio.  Messrs.  Ruston  and 
Hornsby,  Ltd.,  Lincoln,  and  The  O'Neill  Machine 
Company,  Toledo,  Ohio.  We  have  also  received  a 
very  useful  desk  blotting  pad  provided  with  diary,  a 
week  to  a  page  from  Messrs.  Parkinson  and  .Spencer, 
Ltd.,  Ambler  Thorn,  Fireclav  Works,  Halifax. 


Glassware  Duties. — Cuba. — A  Treasury  Decree  has 
been  issued  under  which  the  30  per  cent,  tare  to  be  de- 
ducted from  the  gross  wc:ght  in  determining  the 
dutable  weight  of  articles  .made  of  crystal  and  of  glass 
in  imitation  of  crystal  imported  into  Cuba  shall  hence- 
forward apply  only  when  the  containers  are  cases  or 
barrels  of  wood,  while  the  20  per  cent,  tare  will  apply 
when  the  containers  are  boxes,  etc.,  made  of  fibre, 
cardboard  and  metal,  or  consist  of  crates,  baskets, 
hampers,  or  other  classes  of  receptacles. — Reuters 
I'nuJe  Sci'7'ice. 


AWT  rp         jLm    A    rp  w  ^        NARROW    NECK    AND    WIDE  MOUTH 

AUIUMAIH^  BOTTLE  BLOWING  MACHINE 

No  Transfer  Boy.  No  Take-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  \  oz; 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

Ml     ^ir     I      I        1/1        T         I      XT    DM- XT      ]    ]  Cakle  Adoreil— "  LYNCHNOBOV"  ANDERSON 

ay  be  Worked  on  Hoor  Level— No  Pit  Needed        codei-  a.b.c.  sth  edition,  bentley's,  western  union 
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Legislation   Expected  m  1926. 

(By  our  city  CORRESPONDENT.) 


In  spite  of  much  expectation,  and  more  talk,  llie 
net  result  of  commercial  legislation  in  1925  was  (so 
far  as  the  ijlass  trade  is  concerned)    practically  nil. 
Twice,  if  not  three  times,  the  misfortunes  of  the  British 
flint    g^lass    industry    were    ventilated  in  the  Press, 
consequent  upon  the  refusal  of  the  Board  of  Trade  to 
entertain  an  application  for  "  Safe<;uardiny. "  Just 
before  Christmas  a  prominent  paragraph  appeared  in 
the  Daily  Mail  complaining-  that  in  the  seven  secti;  ns 
of  the  i^lass  trade  only  one  (the  optical  section)  enjox  cd 
any  measure  of  protection  "  altl-ous^h  unemployment 
in  the  other  sections  ranges  from  63%  in  the  domestic 
to  70%  in  the  plate  and  window  glass  sections."  This 
statement  was  followed  by  the  report  of  an  interview 
with  Mr.  William  Bradford,  the  Financial  Secretary  of 
the    National  Flint  Glass  Makers'  Society,    in  the 
course  of  which  he  is  reported  to  ha\  e  said  : 
"  It  is  the  trade  unions  in  the  industry  which  have 
forced  the  attention  of  the  Government  to  the  present 
position,  and  we  are  all  disheartened  at  our  lack  of 
success.      There    are    5,000  keymcn  in  the  glass 
trade  and  each  of  these  finds  work  for  six  or  seven 
others. 

"  The  dumping  of  foreign  glass  is  ruining  the  industry, 
and  at  the  present  time  glass  is  being  imported  into 
this  countrj-  to  be  cut  by  our  workmen  and  then 
sold  as  English  cut-glass.     The  manufacturers  ha\e 
done  all  they  can  to  make  the  present  glass  industry, 
and  millions  of  pounds  have  been  sunk." 
The  article  further  reports  Mr.  Bradford  as  lia\ing 
cited  the  case  of  British  (ilass  Industries,  Ltd.,  with 
its  capital  of  four  and  a  half  million  pounds,  "  the  ^1 
shares  of  which  were  quoted  on  the  Stock  Exchange 
in  December  at  gd.  and  gid.,"  and  it  was  said  that 
the  Board  of  Trade  contempl  ites,  early  in  the  New 
Year,  a  measure  to  meet  the  position  of  those  industries 
which    cannot    obtain    the    benefit    of   the  present 
Safeguarding  procedure.     I  do  not  know  what  measure 
is  referred  to.    On  the  whole  it  is  regarded  in  political 
circles  as  highly  improbable  that  the  Government  will 
press  forward  the  policy  of  Safeguarding  of  Industries 
with  very  much  vigour.      The  December  Debates  m 
Parliament,  when  the  cutlery,  glove  and  gas  mantle 
fluties  were  brought  forward,  revealed  .some  weakness 
in  the  Government's  armour.      There  was,  of  course, 
no    diflficulty  in  getting  the  Conservative    Party  lo 
support  the  Executive  in  the  Lobby,  but  in  Debate  the 
fiovernment  was  conspicuously  weak,  the  Opposition 
parties  disclosing  a  mass  of  infr)rmation  which  left 
Ministerialists  at  a  disadvantage. 

It  was  also  clear  that  the  passage  of  .Safeguarding 
duties  through  Parliamcnl  is  nol  going  to  be  a  simple 
matter. 

A  good  deal  will  probably  depend  on  the  decision  of 
the  Committee  which  has  been  examining  the  woollen 
and  worsted  application.     If  this  is  turned  down,  the 


Safeguarding  rnovcmenl  will  have  received  a  set-back. 
If  it  is  granted,  we  shall  he  faced  with  a  fiscal  departure 
of  great  significance,  and  a  tariff  crisis  might  ai  isc. 

These  things  are  matteis  of  political  conjecture. 
In  certain  other  respects,  however,  it  is  possible  to 
predict  with  some  certainty  the  first-class  legisUition 
which  will  arise  in  1926.  Two  outstanding  cjuestions 
must  be  dealt  with. 

(1)  the  question  of  M efch  iiulisc  Marks. 

(2)  the  question  of  the  Key  Industries  Duties. 

1,  Merchandise  Marks.  I'he  Ciovern.ment  is  now 
pledged  up  to  the  hilt  to  introduce,  as  a  first-class 
Government  measure,  a  Bill  to  amend  the  Merchandise 
Marks  Act  of  1887.  The  limitations  of  the  existing 
Act  have  been  clearly  described  in  these  pages  on 
former  occasions.  Wh;it  will  the  amendments  amount 
to? 

There  is  no  doubt  that  the  Industries  and  Manu- 
factures Department  of  the  Board  of  Trade  is  anxious 
to  secure  fresh  legislation.  There  has  been  great 
pressure  from  manufacturing  organisations  and  the 
recommendations  of  the  Imperial  Economic  Confei  ence 
have  brought  the  matter  to  a  head. 

Two  sectional  merchandise  marks  Bills  weie  before 
the  House  of  Commons  in  1925,  but  both  of  them  were 
dropped.  One  was  a  Private  Bill  prop  jsing 
standardised  descriptions  of  certain  articles  of  cheap 
jewellery.  This  passed  a  Second  Reading  and  even 
survived  a  stc^rmy  passage  in  Committee,  but  the 
Government  time  table  prevented  its  1  eachini;'  the 
vStatute  Book  at  the  end  of  the  Session.  Consequently 
it  lapses.  The  other  Bill  was  put  forward  by  the 
Government  in  connection  with  the  marking  of 
agricultural  produce.  This  was  withdrawn,  but  its 
withdrawal  was  made  the  occasion  for  an  official 
announcement  that  a  comprehensive  Bill  would  come 
forward  in  1926  to  cover,  not  only  agricultur.il 
produce,  but  also  manufactures  of  other  descriptions. 

The  Imperial  Economic  Conference  proposed  thit 
there  should  be  three  marks  recognised  by  Law,  viz.  : 
"  imperial,"  "  home  "  and  "  foreign."  The  suggestion 
to  adopt  the  words  "  foreign  produce  "  or  "  foreign 
made  "  is  intended  to  overcome  the  opposition  of  the 
entrepot  merchants  who  ha\e  ahvays  objected  strongly 
to  advertising  to  their  overseas  buyers  the  name  of 
the  countrv  from  which  goods  have  emanated.  ^\'hy 
should  a  London  merchant  tell  his  J/ohanncsburg 
customer  that  a  particular  article,  which  he  is  selling 
him,  was  obtained  in  Esthonia,  Jugoslavia  or 
Miontenegro?  His  business  has  been  built  up  ;by 
ransacking  the  world  for  goods  that  his  customers 
want.  I  think  it  very  probable  that  the  new  Govern- 
ment Bill  will  recognise  the  force  of  this  objection, 
and  w  ill  accept  the  words  "  foreign  made  "  in  the 
place  of  the  words  "  Made  'n  Germany  "  etc. 

But  even  so,  will  unixci  sal  marking  of  some  kind  be 
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made  compulsoi"}' ?  It  is  not  compulsory  under  the 
existing-  Act,  which  merely  requires  the  name  of  the 
country  of  origin  to  be  added  to  any  wording-  or  trade 
mark  which  might  mislead  the  purchaser  into  th': 
belief  that  the  goods  were  made  in  Great  Britain.  The 
new  Bill  is  certain  to  go  further  than  this.  Britisli 
Manufacturers  urge  that  in  many,  if  not  in  all,  cases, 
imported  goods  should  be  marked  as  "  imported." 
The  Government  may  deal  with  this  in  one  of  three 
ways  : 

(a)  by  insisting  on  universal  marking ; 

(b)  by  requiring  all  goods  to  be  marked  unless 
specially  exempted  by  order  of  the  Board  cf 
Trade ; 

(c)  by  giving  the  Board  of  Trade  general  power  to 
issue  lists  of  goods  which  must  be  marked. 

In  the  case  of  (b)  or  (c)  it  migl  t  be  required  that  the 
Board  of  Trade  should  :,ccept  the  advice  of 
investigating  committees  to  whom  trade  evidence 
could  be  presented.  Whether  there  are  Committees 
or  not  it  seems  pretty  clear  that  there  will  have  to  be 
some  sort  of  provision  for  certain  exemptions  from 
compulsory  marking  in  the  glass  trade;  for  example, 
it  would  be  necessary  to  proceed  cautiously  as  to  the 
method  of  marking  required.  The  problems  of  glass- 
ware marking  are  very  much  more  cf)mplicated  than 
those  that  relate  to  potter}'.  This  has  always  bccii 
recognised. 

Perhaps  at  this  point  I  may  diverge  to  refer  again 
to  proposals  that  were  put  forward  last  spring  by  the 
Executive  of  the  China  and  Glass  Retailers'  Association 
who  have  been  urging  on  the  Pottery  Manufacturers 
the  adoption  of  a  corporate  trade  mark  or  design, 
which  could  be  duly  registered,  and  which  should 
extensively  advertised  to  the  public  as  a  guarantee  of 
British  manufacture.  This  proposal  was  brought  to 
the  notice  of  the  Executive  of  the  British  Flint  Glass 
Manufacturers'  Association  who  have  now  writ; en,  1 
am  told,  to  the  Retailers'  Association  to  .'ay  that  they 
approve  in  principle  of  the  proposals  "  although  it  i'- 
felt  that  in  the  case  of  glassware  there  may  be  practical 
difficulties  to  be  overcome  with  regard  to  the  ;  pplica- 
tion  of  a  general  mark  to  articles  of  glassware."  This 
represents,  I  am  sure,  a  widespread  feeling  in  Ihe 
trade. 

Before  dismissing  this  matter  (until  it  c<5mes  up  in 
Parliament  in  a  concrete  form)  I  may  point  out  that 
compulsory  marking  of  foreign  goods  may  not  prove 
an  unmixed  blessing  to  British  Industry.  Our  great 
trouble  in  the  glass  trade  is  that  such  a  very  lart^c 
proportion  of  the  goods  consumed  in  this  country  are 
of  foreign  manufacture.  In  the  case  of  pottery,  the 
fads  arc  exactly  the  other  way. 

I  imagine  that  the  decision  of  the  Board  of  Trade  not 
to  grant  the  Safeguarding  application  was  due  at  least 
in  part  to  the  fact  that  the  Bi  itish  Flint  Glass  Industry 
can  supply  such  a  relatively  small  proportion  of  the 
glassware  required  in  this  country.  Therefore,  if 
f()r(!ign  goods  arc  all  marked,  the  attention  of  the 
public  will  be  drawn  to  the  extent  and  variety  of  the 
glassware  production  of  the  (~ontinen1.  Some  of  this, 
of  course,  is  very  cheap,  such  as  the  Belgian  tumbler, 
but  some  of  it  is  both  expensive  and  attractive,  such  as 


tlie  higher  grade  ware  of  Bohemia.  It  is  unlikely  that 
the  importers  {as  inipofters)  would  object  to  the  mark- 
ing of  their  goods,  provided  a  mark  were  adopted  wh'.ch 
would  not  disfigure  the  glassware.  The  importer, 
as  entrepot  trader,  may  have  objections;  but  that  is 
another  question. 

2.  Key  Industries  Duties.  The  Safeguarding  of 
Industries  Act,  192 1,  is  due  to  expire  on  September 
30th  next.  The  Depreciated  Currency  Duties  lapsed 
after  three  years  from  the  date  of  the  passing  of  the 
Act,  but  the  Key  Industry  Duties  were  for  five  years, 

It  is  quite  obvious  that  the  Government  has  to  decide 
without  delay  its  Key  Industries  policy.  In  the  absence 
cf  fresh  legislation,  there  will  be  no  Key  Industries 
Duties  after  September.  Therefore,  if  anything  is  I0 
be  done  Parliament  must  legislate  before  it  rises  for 
the  summer  holiday.  The  Session  which  runs  from 
February  to  August  will  be  a  very  crowded  one.  A 
large  part  of  it  is  mortgaged  to  the  Budget  discussions. 
The  (iovernment  may  decide  to  provide  for  the  Key 
Industries  Duties  in  the  Finance  Bill,  which  gives 
effect  to  the  Budget,  dating  the  new  duties  to  oiperate 
as  from  October  ist;  on  the  other  hand  it  may  be 
found  more  convenient  to  introduce  a  Key  Industries 
Bill. 

British  manufacturers  in  those  sections  of  industry 
which  enjoy  protection  under  the  Key  Induslries 
Schedule  have  been  very  much  concerned  for  some 
time  past  as  to  the  fate  of  the  K.I.D.  in  1926.  During 
the  recent  changes  of  Government  they  were  alarmed 
at  the  uncertainty  of  their  tenure.  Under  the  present 
Ciovernment  they  are  tolerably  sure  of  continued 
protection.  Ministers  will  'have  no  fclifficulty  in 
maintaining  that  when  the  electoral  pledge  was  given 
in  regarrl  to  a  general  tariff,  the  safeguarding  of  key 
industries  was  reserved. 

Will  the  present  schedule  be  renewed  as  it  stands? 
I  find  that  the  Board  of  Trade  has  been  addressing 
enquiries  to  manufacturing  organisations  calling-  for 
some  statement  as  to  the  effect  of  the  past  four  years' 
protection.  It  is  very  unlikely  that  any  industries 
which  have  enjoyed  protection  will  report  otherwise 
than  favourably  upon  it.  Naturally,  they  will  want  it 
renewed,  if  possible.  It  would  seem  to  be  most 
desirable  that  some  sort  of  ;;n  impartial  enquiry  should 
be  held.  At  any  rate  it  seems  reasonable  to  suggest 
that  some  sort  of  an  imipartial  Tribunal  ought  to  review 
the  details  of  the  schedule. 

People  have  short  memories,  and  may  have  forgotten 
that  the  present  schedule  was  rushed  through  the 
House  of  Commons  by  the  Coalition  Go\ernment  with 
very  little  fliscussion,  and  with  i>ractically  no  examina- 
tion of  detail.  On  a  Secoi-id  Reading  the  Schedule  was 
passed  by  a  House  of  Commons  that  was  generally 
in  favour  of  assisting  basic  industries  during  the 
difficult  period  which  descended  upon  us  in  192 1. 
Discussion  of  detail  was  out  of  order  on  the  Second 
Reading.  When  the  Committee  Stage  was  reached 
the  guillotiiie  was  used  in  an  uiuisually  drastic  way. 
Only  the  first  two  headings  of  the  schedule  were  dealt 
with,  and  the  rest  was  "  closured."  It  seems  un- 
reasonable that  a  schedule  which  was  imposed  in  this 
autocratic  way  at  the  fag-end  of  a  crowded  session  in 
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IMPORTS  OF  GLASvS  AND  GLASSWARE. 


Quantities. 

\'AI,UE. 

]\ronth  ended 
30th  Nov. 

Ivleven  months 
ended  30th  Nov. 

Month  ended 
30th  Nov. 

Eleven  months 
ended  30th  Nov. 

1924. 

1925- 

1924. 

1925- 

1924. 

1925. 

1924. 

1925- 

Scientific  Glassware  (except  Tubing  and  Rod)  ...  value 
Glass  Tubing  and  Rod  for  all  purposes  ...        ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancj-  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  Glass   

Optical  Glass  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  Jars   ...        ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

184 
16,423 
49 

5+.265 
108,794 

5 

107,443 
1,709 

416 
12,529 
42 

6f>,2i3 
114,207 

3 

1 17, 1 '^3 
1,933 

3,973 
132,91,5 
371 

513.4.51 
874.256 

4'» 

1,261, 1 14 
I3.4''7 

5,885 
140,034 
291 

552,341 
1,052,742 

50 

1,196.784 
21,552 

4.244 

802 

43.947 
320 

152,958 
167,493 

730 
72,864 
5.494 

5.239 
1,554 
41,546 
305 

200,617 
167,513 

398 
83,025 
6,628 

59,020 
15.969 
359.940 
1,614 

1.383,755 
1,460,717 

3.175 
815,819 
48,158 

56.992 
18,903 
383.326 
2.452 

[.526,532 
1. 524.185 

3.895 
753.233 
67.753 

Total  Value      ...        ...  £ 

448,852 

5o'',825 

4,148, 167 

4.337.271 

EXPORTS   OF   GLASS  AND   GLAvSSWARE   (BRITISH  PRODUCTS). 


Scientific  Glassware  (except  Tubing  and  Rod)   ...  value 

Tubing  and  Rod  for  all  purposes                      ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet                                .  .  .       .  .  .  " 

Optical  (other  than  worked  Elements,  ci;.  Lenses) 
Bottles  and  Jars   ...        ...        ...        ...        ...  <'ross 

Manufactures,  not  elsewhere  specified   ...        ...  cwts. 

Total  Value    £ 

OUANTITIES. 

Value. 

^lonth  ended 
30th  Nov. 

Eleven  months 
ended  30th.  Nov. 

Month  ended 
30th  Nov. 

Eleven 
ended  y 

months 
Dth  Nov. 

1924. 

1925- 

1924. 

1925. 

1924. 

1925- 

1924. 

1925 

215 
792 
287 

2,869 
71,120 
42 
29,022 
811 

178 
642 
277 

2,639 
69,462 
6 

24,878 
523 

2,197 
5,941 
4,150 

30.580 
732,066 
385 
327.745 
6,823 

2,91 1 
5,804 
3,907 

31,720 
763,918 
84 

304,341 
6.848 

7,223 
1,908 
6,887 
1,847 

26,737 
144,741 
1.479 
30.849 
4.864 

5,317 
1.306 

4.354 
1.839 

26,310 
130,929 
320 
21,668 
4.057 

65,964 
16,71 1 
52,205 
28, 192 

261 ,74 1 

1.495,534 
8,823 

351.693 
40,707 

59.877 
19,667 
52.850 
26,897 

296,916 
1. 437. 019 
2.348 
300,141 
42,329 

226,535 

196, 100 

2,321,570 

2,238,044 

EXPORTS  OF  GLASS  AND  GL.\SSWARE  (FOREIGN   AND    COLONIAL  MERCHANDISE). 

Scientific  Glassware  (except  Tubing  and  Rod)  ...  value 

Glass  Tubing  and  Rod  for  all  purposes...         ...  cwts. 

Illuminating  Glassware   

Machinery  GIa.ssware       ...        ...        ...  ... 

Domestic  and  Fancy  Gla.ssware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Gla.ssware) 

Plate  and  Sheet  

Optical  Glass  (other  than  worked  Elements,  c.^. 
Lenses) 

Bottles  and  Jars   ...        ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified   ...  cwts. 

Total  Value    £ 

Ql'ANTlTlES. 

Vai,ue. 

Month  ended 
30th.  Nov. 

Eleven  months 
ended  30th  Nov. 

Month  ended 
30th  Nov. 

Eleven 
ended  3( 

months 
)th  Nov. 

1924. 

1925. 

1924. 

1925. 

1924. 

1925- 

1924. 

1925. 

161 

1,018 
228 

8 

1,984 
52 

255 

1,05  6 
333 

3,001 
10 

4 

1.724 

8,432 
t'.53i 

20 
17,412 
353 

16 

1,953 
I 

8,991 
2,974 

42 
27,087 
590 

795 
1.799 

6, 128 
278 

162 
2,372 
432 

618 
7 

2,313 

2 

6,357 
310 

2,726 
87 

4,695 
84 
12,450 

55.450 
7.3''9 

305 
14.177 
2,768 

5.837 
190 

14.717 
29 

56.91 1 
3,738 

312 
23, 1S8 
3.607 

I  1 ,966 

12,420 

97,298 

108,529 
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Contimicd  from  p<ige  74. J 

192 1  should  be  automaticiill}'  renewed  five  years  later 
in  world  circumstances  which  have  radically  changed. 

So  far  as  the  glass  industry  is  concerned,  the  schedule 
affects  scientific  and  optical  glassware  and  lamp-blown 
glassware.  The  last-named  item  has  given  ri.se  to 
tremendous  .controversy.  The  term  "  lamp-blown 
glassware  appears  in  the  schedule  in  a  strictly  scientific 
context,  and  was  defended  in  Parliament  by  arguments 
that  related  entirely  to  highly  scientific  production. 
When  the  Act  came  to  be  administered  the  Customs 
applied  the  term  to  all  kinds  of  cheap-jack  articles 
which  happened  in  fact  to  be  made  by  the  aid  of  a 
blow-lamp,  but  which  no  one  in  his  senses  would 
connect  with  Key  Industries  production.  The  thing 
was  so  manifestly  absurd  that  the  Treasury  had  to 
make  an  Order  to  exempt  certain  toys  and  fancy  goods 
where  the  dutiable  part  constituted  less  than  10  per 
cent,  of  the  value  of  the  article,  and  also  to  exempt 
coloured  glassware  of  a  purely  ornamental  kind,  such 
a.s  Christmas  tree  decorations.  The  lamp-blown 
glassware  item  (which  produced  the  famous  dolls'  eyes 
agitation)  afforded  a  striking  jnstance  of  the  need  for 
careful  and  discriminating  survey  of  ofTicial  lists,  and 
it  seems  inevitable  that  such  a  survey  shall  be  under- 
taken during  the  next  two  or  three  months. 

I  can  gi\e  another  example  of  bad  effects  of  hasty 
legislation. 

Certain  special  glass  tubing  is  imported  into  this 
country  from  Germany  for  manufacturing  into  glass 
phials  which  are  sold  in  large  quantities  for  colonial 
markets.  The  present  Act  makes  no  provision  for 
drawback  of  duty  on  exportation  of  these  phials.  Thtrc 
is  provision  (complicated,  it  is  true,  but  nevertheless 
available)  for  securing  drawback  on  goods  which 
have  paid  duty  on  importation  and  which  aie 
subsequently  exported  in  the  same  funn,  but  the  law 
makes  no  provision  for  articles  which  upon  exportation 
are  in  a  different  form  from  that  which  they  assumed 
when  imported.  This  is  clearly  set  out  in  the  Board 
of  Trade  Customs  Notice  No.  4.  Obviously  something 
should  be  done  about  this.  I  can  cite  a  case  of  well- 
known  British  manufacturers  who  have  spent  a  great 
deal  on  a  factor\-  and  special  plant  for  converting  this 
imported  raw  material  into  goods  for  export.  The\' 
have  to  meet  severe  competition  abroad.  German 
phials  imported  into  this  country  have  to  pay  Key 
Industries  duty  of  333%,  but  when  our  manufacturers, 
having  imported  the  tubing  from  Germany,  come  to 
meet  German  competition  in  India  or  Australia,  they 
finfl  that  the  German  competitor  has  the  advantage  of 
ship])ing  direct  and  escaping  the  tax  on  the  tubing 
which  the  Biitish  manufacturer  has  to  pay  in  order  to 
em|il())-  British  labour. 

This  is  onlv  one  instance  of  the  very  unsatisfactory 
stale  of  our  drawback  system.  Firms  who  are  in  the 
lexlilc  trade  know  the  difTiculties  that  have  arisen  in 
connection  with  the  silk  and  lace  duties,  and  if  there 
is  to  l)e  any  extension  of  our  present  tariff  system,  the 
authorities  will  ha\e  to  give  very  serious  attention  to 
tile  drawback  question.  I  shall  have  to  deal  with  tiiis 
subject  in  a  special  article  as  opportunity  arises.  It 
involves  the  whole  question  of  bon  'ed  warehouses  and 


free  port  areas.  I  merely  refer  to  the  matter  here 
because  it  is  one  which  ought  to  be  ventilated  while 
the  renewal  of  the  Key  Industries  Duties  is  under 
consideration. 

Straw  Packing.  'ihe  trade  was  seriously  in- 
convenienced during  the  Chi'istmas  season  by  the 
sudden  publication  of  a  Ministry  of  Agriculture  Order 
prohibiting  the  transit  of  packing  straw  otherwise  than 
as  actual  packing  for  accompanying  goods.  This 
meant  that  the  lailway  companies  promptly  refused  to 
accept  empty  crates  with  straw  for  return  to  wc^rks. 
The  Order  came,  unfortunately,  at  a  time  when 
distributors  w^ere  receiving  extensively  lai'ge  consign- 
ments into  warehouses  and  showrooms,  ;;nd  were 
naturall)-  anxious  to  get  rid  of  their  packing  materials 
as  soon  as  the  goods  were  unpacked.  If  house  room 
c:)uld  not  be  found  for  the  straw  there  was  no  option 
but  to  burn  it,  and  this  meant  substantial  loss  to  the 
trader.  The  Order  of  the  Ministry  was  the  result  of 
fresli  outbreaks  of  foot  and  mouth  disease  reported 
from  several  areas  in  the  countr}-.  At  the  time  of 
w  riting  it  is  uncertain  whether  a  solution  will  be  found 
so  long  as  the  Order  continues. 

The  carr\ ing  companies  have  made  certrin  repre- 
sentations to  the  Department.  If  these  are  not 
accepted  manufacturers  will  ce.tainly  be  pressed  to 
make  arrangements  for  sterilisation  acceptable  to  the 
authorities,  or  else  to  use  some  alternative  packing 
material,  such  as  is  already  used  for  export  consign- 
ments to  the  Ii'ish  Free  State,  where  prohibition  of 
straw  has  been  in  force  a  long  time. 


AUSTRALIAN    GLASS  TRADE. 

The  follow  ing  remarks  are  an  extract  li'om  the 
D.  O.  T.  "  Repoi  t  on  the  Economic  and  Commercial 
situation  of  .'\ustralia  to  June,  1925,"  just  issued  hv 
H.M.  Stationery  Office  (2s.  net.). 

"  In  plate  and  sheet  glass,  and  especially  the  latter, 
Belgium  is  a  \  er\'  keen  competitor  with  the  United 
Kingdom  ;  in  fact,  her  trade  in  both  classes  in  1923-2-) 
was  greater  than  the  trade  of  the  United  Kingdom,  in 
sheet  glass  considerably  greater.  This  success  is  due 
entirely  to  cheaper  prices  and,  under  present  conditions, 
appears  to  be  una\ (lidable.  Australia  now  produces 
a  large  pro|3ortinn  of  the  bottles  requiied  for  home 
consumption  and  also  a  certain  amount  of  pressed 
glassware.  The  imports  of  general  glassware  in 
1923-24  however,  amounted  in  xaluc  to  ;^,4HS,g96. 
The  better  class  trade  is  almost  entirely  from  the 
United  Kingdom,  but  in  the  cheaper  trade  there  is 
considerable  competition  from  Belgium,  Czecho-slo\  akla 
and  Japan.  Cheap  tumblers  are  imported  \  er)-  largely 
from  Belgium  an(]  electric  light  shades  from  Czecho- 
slovakia. The  Lhiited  States  have  built  up  quite  a 
(-onsiderable  business  in  lighting  glassware  and  glass- 
ware for  cooking,  the  American  product  in  the  latter 
line  having  a  better  general  apjrearancc  than  the 
Bi'itish.  The  following  figuics  show  the  value  of  the 
im]5orts  of  glassware  from  the  leading  competing 
countries  in  1923-24: — United  Kingdom,  ^."149,711; 
Belgium,  /,"34,92();  Czecho-slovakia,  ^,\v*^,o24 ; 
(;erman\-,  /^i5<'7^;  Jiqian,  ;£'76,H5o;  U.S.A., 
^,'148, 16H  ;  other  countries,  ^£'26, 136.    Total,  ;^488,99r). 
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United  States  Patents. 

GRANTED  NOVEMBER  10,  1925. 

1,560,784. — Manufacture  of  Glassware.  De  \\  iti  C. 
Hamilton,  Sapulpa,  Okla.,  assignor  to  The  Bartlctl- 
Collins  Glass  Company,  Sapulpa,  Okla.,  a  Corpor- 
ation of  Oklahoma.  Filed  July  i6,  1924.  .SLrial 
No.  726,307.    4  Claims.    (CI.  49 — 80.) 


36  2S 


i.The  method  of  making  a  stemmed  art'cl^;  of  glas:^- 
ware,  comprising-  placing  a  charge  of  .molten  glass  '.n 
the  cavity  of  a  blank  forming  mould,  inserting 
plunger  into  said  cavity  to  form  the  bowl  portion  of  tiie 
blank  having  an  integral  stem  depending  therefrom, 
withdrawing  the  plunger,  removing  the  blank  fro.m  tl:'j 
forming  mould  and  placing  it  in  a  one-piece  blowing 
mould,  j,nd  blowing  the  bowl  portion  of  the  blank  into 
the  desired  form,  substantially  as  described. 
1,560,569. — Metal  Cap  or  Closure,    Charles  Ha.mmer, 

Hollis    Court    Boulevard,    Queens    County,  N.N'. 

Filed  February  2,  1925.     Serial  No.  6,196.  4  Claims. 
215—44-)' 

I.  .A  metal  closure  for  glass  containers,  comprising 
a  top  having  a  depending  skirt  provided  with  a 
beaded  or  curled  lower  edge  flattened  or  prc-.sed  up- 
wardly and  inwardly  to  form  a  relatively  long  inwardly 
extending  locking  lug  having  its  inner  fac^-  inclined  to 
the  top  of  the  cap. 

1,561,107. — Lens=Grinding  Machine.     Harold  K.  Par- 
sons,   .Southbridge,    Mass.,    assignor  to  A.merican 
Optical  Company,  .Southbridge,  IMass.,  a  \'oluiitar\ 
Association  of  iMassachusetts.     Filed  July   i,  1(^21. 
Serial  No.  481,812.     2  Claims.     (CI.  51  — 133.) 
I.    A  machine  for  grinding  multifocal  lenses  com- 
prising a  tool  provided  with  a  central  recess  on  its  sur- 
facing   face,    a  spindle    c oncentrically    .mounted  for 
rotation  above  the  tool,  a  sun  gear  secured  adjacent 
the  lower  end  of  the  spindle,  an  adjustable  bracket  aim 
secured  to  the  lower  end  of  the  spindle,  the  length  of 
said  bracket  arm  being  less  than  the  radius  of  the  recess 
in  the  tool,  a  work  holder  mounted  for  rotation  in  the 
bracket  arm,  and  a  pinion  secured  to  the  work  holder 
shafe  and  meshing  with  the  sun  gear. 
1,561,393. — Melting    Furnace.     Willinm    A.  N'ung, 
Pittsburgh,  Pa.     Filed  April  15,   1925.     Serial  No. 
23,289.     7  Claims.     (CI.  263—39.) 
7.     In  a  glass  .melting  furnace  comprising  a  rect- 


angular bod}'  portion  composed  oi  a  bottom  wall,  side 
walls,  ti'ont  and  back  end  walls  and  ro;)!',  a  diNidinL;  wall 
extending  longitudinally  of  said  furnace  fi'om  end  lo 


end  and  bottom  to  roof  forming  two  chambers,  openings 
through  said  dividing  wall  adjacent  one  end  for  the 
passage  of  glass  and  the  products  of  combustion  fro,m 
one  chamber  to  the  other,  said  side  walls  being  offset 
outw  ardly  intermediate  their  u|)per  and  lower  edges  and 
sai.l  dividing  wall  being  materia11_\-  thicker  from  its 
l:ot.;)m  upwardl)-  to  a  point  inlei  niediate  the  botto.m  ;  nd 
rcof  of  said  furnace  to  th.ereby  form  relatively  narrow 
n  )w  paths  for  the  molten  glass  and  relativeh,  wider 
flow  paths  for  the  products  of  combustion  above  the 
glass,  and  means  for  cooling  the  thicker  portion  of  said 
dividing  wall. 

1 ,561 ,397.— Ornamental  Glassware  and  Method  of 
Making  the  same.  Jacob  Bass,  .N^cw  N  ork,  N.  V., 
assignor  to  E.  &  J.  I5ass,  Inc.,  a  Corporation  of  New 
York.     Filed    May    2,    1925.     Serial    No.  27,467. 

7  Claims.     (CI.  41—34.) 

4.     The  method  of  mounting  glass  jewels,   0/  the 
like,    on    an    article    of  glassware,  which  comprises, 
electro-plating  a  layer  of  metal  into  the  glass,  soldering 
a  n-.etallic  object  having  a  jewel  recess,  onto  the  layer 
of  metal,  electro-plating  the  object  and  layer  to  <  onceal 
the  solder,  and  fastening  the  jewel  into  the  rec.ss. 
1,561,431. — Band=Lug    Closure.      Charles  Hanuner, 
(Jueens,  N.  Y.,    assii^nor   to  American    Metal  Cap 
Compan}-,  Brooklyn,  N.   W,  a  Corporation  of  New 
N'ork.     hailed  Januar\-  19,  i<)22.     Serial  No.  530  267. 

8  Claims.      (CI.  215 — 44.) 

I.  A  combined  rotatable  and  reusable  metal  c.ip  and 
.■-ealing  band,  said  cap  com]3rising  a  top  ha\  ing  a  de 
pending  skirt  provided  with  a  strengthened,  curled  or 
beaded  lower  edge,  and  inwardh'  extending  locking  pro- 
jections, said  sealing  band  extending  below  said  skirt 
and  having  its  top  and  bottom  portions  bent  inwardly, 
the  former  to  directly  engage  the  strengthened  edge 
of  the  cap  and  the  latter  lo  engage  under  the  shoulder 
of  the  container,  the  sealing  band  and  cap  so  co-operat- 
ing that  the  sealing  band  forms  the  first  lock'ng  means 
for  the  cap  without  the  rotation  thereof  while  the  pro- 
jections of  the  cap  form  the  second  locking  means  on 
the  remov  al  of  the  band. 
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1,561,451. — Take=out  Device  for  Bottle=Biowiiig 
Machines.  James  W.  l.yiuli,  Alexandria,  Incl., 
assii^nor  to  L\  iu  li  (ilass  Machinery  Company,  Ander- 
son, Ind.,  a  Corporation  of  Indiana.  Filed  Marcli  2, 
1922.  Serial  No.  540,538.  30  Clai.ms.  (CI.  ig8 — 22. j 


I.  In  a  glass  working  machine,  a  movable  table  an  i 
serie.^  of  moulds  carried  thereby,  means  for  opening  sa'd 
inoulds  at  a  predetermined  point  in  their  movement,  ii 
conveyor  adjacent  said  point,  and  a  take-out  device  for 
transferring  glass  ware  from  said  moulds  at  sa'd  point 
to  said  conveyor,  said  take-out  device  comprising  a 
laterall)'  movable  carrier,  a  vertically  movable  yoke 
mounted  thereon,  and  anms  carrjing  grippers  at  their 
outer  ends  pivotally  connected  to  said  carrier  inter- 
mediate their  ends  and  to  said  yoke  at  their  ends  remote 
from  the  grippers,  said  pivotal  conne;:ticns  having 
limited  freedom  of  movement  whereby  raising  said  yoke 
first  swings  and  then  elevates  said  grippers,  and  con- 
tinuously acting  means  for  restraining  said  grippers 
against  lifting  movement  until  the  gripping  action  is 
completed. 

GRANTED  NOVEMBER  17,  1925. 
1,561,478. — Drawing   and    Flattening    Sheet  Glass. 

Willia.m  L.  Monro,  Pittsburgh,  Pa.,  assignor  to 
Window  (ilass  Machine  Company,  Pittsburgh,  Pa., 
a  Corporation  of  New  Jersey.  Filed  August  15, 
1924.    Serial  No.  732, 1  71 .    14  Claims.    (CI.  49 — 17.) 


I.  The  method  of  drawing  and  flattening  a  single 
siiei't  of  glass,  which  ( omjirises  drawing  the  sheel  ver- 
tically from  a  bath  of  niollcn  glass,  and  then  dclU  i  ting 
the  slieet  from  the  vertical  through  an  ;nigle  .m;itri-ially 


less  than  a  l  ight  angle  by  passing  it  against  a  flattening 
roller,  substantially  as  described. 

1,561,571.— Plastic  Fire  Brick.  William  A.  L. 
Schaefer,  Chicago,  111.,  assignor  to  Plibrico  Jointless 
Firebrick  Company,  Chicago,  111.,  a  Corporation  of 
Illinois.  FiU'd  April  9,  1919.  Serial  No.  288,745. 
2  Claims.     (CI.  106 — 10.) 

I.  A  plastic  fire-brick  comprising  a  clay  rich  in 
alumina  apportioned  into  raw  and  calcined  parts  in  the 
proportion  of  nine  and  two  mixed  together  and  with 
ground  burner  fire-brick  in  the  proportion  of  eleven  and 
eighteen. 

1,561,641. — Refractory  Composition.  William  A. 
Farish,  Brooklyn,  N.  Y.     Filed  May  31,  191 8.  Serial 


No. 


,403.     5  Claims.     (CI.  106- 


I.  A  non-recrystallised  refractory  composition,  con- 
sisting of  a  refractory,  electric  furnace  product,  a  car- 
bonizing binder,  and  borax. 

1.561,730.  Drinking  Glass.  Isami  Kodama,  Meadow 
Brook,  Pa.  Filed  March  24,  1924.  Serial  No. 
701,326.    5  Claims.    (CI.  272 — 8.) 


1.  A  drinking  glass  having  a  perceptible  object 
secured  to  its  fiat  outer  bottom  face  and  having  its  inner 
bottom  face  substantially  curved  whereby  the  object  is 
invisible  or  unrecognisable  to  one  looking  into  the  empty 
glass  but  clearly  visible  to  one  looking  into  the  glass 
when  filled  or  partly  filled  with  a  transparent  liquid. 
1,561,860. — Optical  Instrument  and  Lens.    Joseph  J. 

Kennebeck,  Kansas  City,  Mo.     Filed  July  27,  1922. 

Serial  No.  577,910.    9  Claims.     (CI.  88 — 57.) 

I.  A  guide  having  an  aperture,  a  pair  of  dupl  cate 
lenses  mounted  in  said  guide,  said  lenses  and  aperture 
being  so  adjustably  related  that  the  combined  power  of 
the  lenses  when  viewed  through  the  aperture  can  be 
varied  in  one  sign  only  from  piano  to  the  initial  power 
of  the  lenses. 

1,562,068. — Grinding     and     Polishing  Apparatus. 

William  Taylor,  Leicester,  England.  Filed  April  9, 
i<)i8.  Serial  No.  227,563.  28  Claims.  (CI.  51  — 119.) 
I.  Apparatus  for  grinding  and  polishing  spherically 
curved  surfaces,  co.mprising  a  pair  of  co-acting  work 
and  tool  members,  one  having  a  convex  and  the  other 
a  concave  surface,  means  for  imparting  a  concentric 
rotary  movement  to  one  of  said  members,  means  for 
mox'ing  the  other  of  said  members  bodily  in  a  cii'culai- 
puth  about  an  axis  which  intersects  the  axis  of  rotation 
of  Ihr  first  said  mcnilu'i-  substantially  at  Ihe  co,mmon 
centre  of  ciu-\ature  of  the  surfaces  of  the  two  c()-;iclin<' 


Januar}',  1926. 


CLASS 


79 


members,  and  means  for  applying  to  the  member  which 
is  .move.l  bodily  a  force  in  a  direction  at  an  an^le  to 
the  axis  of  the  movement  of  said  member  and  sub- 
stantial! v  towarti  the  centre  of  curvature  of  the  co-act ins^ 
member. 

3.    Apparatus  for  grindiny^  and  polishinof  spherically 
curved  surfaces,  comprising  a  pair  of  coacting  work 
and  tool  members,  one  ha\  ing  a  convex  and  the  othe/ 
a  concave  surface,  means  for  imparting  a  concentric 
rotary  movement  to  one  of  said  members,  and  means 
for  moving  the  other  of  said  members  bodily  in  an 
eccentric  path  on  and  about  the  surface  of  the  first 
mentioned  member,  said  moving  means  including  a 
device  adapted  to  engage  and  move  the  said  member 
and  being  adjustable  along  a  line  radial  to  the  common 
centre  of  curvature  of  the  two  coacting  members. 
1,562,115. — Silica  Glass.  Levi  B.  MilUr,  L\nn,  Mass., 
assignor  to  (ieneral  Electric  Company,  a  Corporation 
of  New  York.     Original  application  filed  April  i, 
ig2i,  Serial  No.  457,660.     Divided  and  this  applica- 
tion filed  February  13,  1923.      Serial  No.  ()iS,H59. 
6  Claims.     (CI.  49 — 14.) 

I.  An  electric  furnace  adapted  for  shaping  plastic- 
silica  which  comprises  a  container  providing  \crti;al 
heating  zone  having  a  discharge  port  located  at  it-, 
lower  end,  an  electric  heater  therefor,  a  refractor} 
crucible  supported  in  said  heating  zone  and  ha\ing  a 
die  aligned  with  said  discharge  port  to  permit  of  the 
extrusion  of  material  therethrough  and  means  for  ex- 
truding a  charge  from  said  refractor)'  container. 

1.562.341.  — Method  of  and  Apparatus  for  Glazing  and 
Polishing  Glassware.  Albert  Breakcnridge  Knight, 
Fairmont,  W.  \'a.  Filed  December  1^,  1923. 
.Serial  No.  680,519.    «  Claims.     (CI.  49— 5S.) 

I.  The  herein  described  method  of  polishing  nnd 
glazing  glassware  which  consists  in  subjecting  the 
warp  to  the  ac  tion  of  a  polishing  burner,  lowering  the 
temperature  of  the  ware,  and  subjecting  it  to  the  action 
of  a  glazing  burner. 

1.562.342.  — GIass=Working  Burner.  Albert  Bre  iken- 
ridge  Knight,  Fairmont,  W.  \'a.  Filed  December 
17,  1923.  Serial  No.  681,2^,2.  4  Claims.  (CI. 
49-.S8-)  . 

I.  A  device  of  the  character  described  comprising  a 
substantially  fan  shaped  casing  divided  to  form  a 
plurality  of  substantially  fan  shaped  mixing  chambers 
having  a  common  wall  at  tl  eir  outer  ends,  said  w;  11 
being  provided  with  a  pluralit',  of  sets  of  bumcr 
nozzles  each  set  communicating  with  one  of  said 
chambers,  means  for  con\c\ing  articles  of  glassware 
progressively  past  said  nt.zzles,  means  for  supplying; 
fuel  to  said  chambers,  and  means  for  independenlis 
controlling  the  flow  of  fuel  to  said  chambers  \\hercb\ 
heat  areas  of  progressively  incre  ising  intensity  arc 
provided  adjacent  said  nozzles  in  the  piitli  of  travel  of 
the  glassware. 

1,562,^.-0.  Nonfogging.  Nonfrosting  DoubleLns 
Gfggles.  flcor-c  p.  Lu  ke.,  Davton,  Ohio.  Filed 
July  15,  1922.  .Serial  No.  57.S.408.  5  Claims.  (CI. 
2— [4.) 

I.  A  double  lens  goggle  having  an  nir  space  there- 
between, said  lenses  being  s;  aled  from  the  exterior  and 
an  air  vent  communicating  between  the  outside  and  the 
space  between  said  lenses. 


1,562,37s. — Method  of  Manufacturing  Bifocal  Lenses. 

Harold  J.  .Stead,  Oeneva,  N.  \.  I<"iled  Febiuary 
21,  1922.  Serial  No.  538,174.  3  Claims.  (CI. 
49—79-) 

1.  In  the  process  of  manufacturing  multifocal 
lenses,  moulding  a  groove  in  a  piece  of  glass,  utilizing 
the  groove  lorming  portion  of  said  mould  as  a  filler  tor 
said  groove,  and  then  grinding  tlu'  glass  to  form  an 
optical  surface  thereon. 

2.  In  the  process  of  manu factui  ing  multifocal  lens 
blanks,  moulding  a  groo\  e  in  a  piece  of  glass,  securing 
a  ring  of  different  material  in  said  groove,  and  grind- 
ing \  isual  surfaces  upon  opposite  sides  of  said  ring. 

GRANTED  NOVEMBER  24,  1925. 

1,563,298. — Apparatus    for    Feeding    Molten  Glass. 

Leonard  D.  Soubier,  Toledo,  Ohio,  assignor  to  1  he 
Owens  Bottle  Com|jan\ ,  Toledo,  Ohio,  a  Corporatif)n 
of  Ohio.     Polled  .Ma}-  17,  1923.     .Serial  No.  639,607. 

I  I   Claims.     (CI.  49—55.) 


2.  A  glass  feeder  comprising,  in  combination,  a 
receptacle  to  contain  molten  glass  and  prcjvided  v\ith  a 
discharge  orifice,  and  means  controlling  the  discharge 
of  glass  througli  .said  orifice  comprising  mechanical 
members  within  the  glass  adjacent  to  the  orifice,  and 
automatic  means  for  periodically  mo\  ing  said  members 
toward  and  from  viwh  other  in  a  direction  transverse  to 
the  direction  of  movement  of  glass  through  the  orifice, 
said  members  when  moved  toward  each  other  serving 
to  substantially  i-ut  off  the  flow  toward  said  orifice. 
1,563,018. — Mirror.     (leorge  F.   Colbert  and  William 

H.  Colbert,  Pittsburgh,  Pa.      Filed  September  13, 
1 92 1.    .Serial  No.  500,290.     i  Claim.    (CI.  88 — i.) 
A  mirror  for  use  on  automobiles  and  for  similar 
purposes  consisting  of  sheet  glass  having  a  reflectini^ 
coating  on  its  rear  surface  and  a  protective  backing  of 
waterproof  sheet  material  applied  to  the  said  reflecting 
surface  1)\-  means  of  a  waterproof  adhesive. 
1,562,587. — Device  for  Grinding  Bottles  and  Stoppers. 
William  H.  Ranagan,  X'ineland,  N.  J.    Filed  August 
8,    1924.       Serial   No.  7:50,804.       3  Claims.  (CI. 
5.  — ,8,.) 

3.  A  pair  of  grinding  plates  for  a  tool  of  the  type 
described  which  comprises  a  pair  of  sheets  forming  a 
frustro-conical  surface  and  adapted  to  be  mounted  re- 
spectively on  their  inner  or  their  outer  surfaces. 
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BRITISH  PATENTS. 


The  following  abstracts  are  taken  from  the  Illustrated  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controllet 
of  H .M .  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  from  the 
Patent  Office  25,  Southampton  Buildings,  London.  W'.C. 
price  If-  each. 

241,180. — Glass  manufacture.  Naamlooze  Vennoot- 
schap  Internationaal  Octrooibureau,  6,  Emmasing-el, 
Eindhoven,  Holland.  September  25,  1925,  No. 
23995.  Convention  date,  October  8,  1924.  Not  yet 
accepted.  Abridj^ed  as  open  to  inspection  under 
Section  91  of  the  Act.     (Class  56.) 


Blowing. — An  automatic  machine  for  blowing-  glass- 
ware, particularly  electric  lamp  l^ulbs,  comprises  a 
pressing-plunder  and  a  press  mould  for  forming-  the 
parisons,  a  finishing  mould,  and  a  number  of  ring  or 
head  moulds  for  conveying  the  parisons  from  the  press 
mould  to  the  finishing  mould.  Means  are  provided  for 
reheating  the  parisons  after  they  have  been  formed  by 
pressing,  for  turning  the  iparisons  while  they  are  being 
blown  in  the  blowing-mould,  and  for  burning  oflf  the 
finished  bulbs  from  the  surplus  glass  by  which  they 
are  supported  by  the  ring  moulds.  The  machine 
comprises  a  central  vertical  column  36  to  which  a  table 
24  is  secured,  four  ring  moulds  30  being  mounted  on 
the  table  in  such  a  manner  that  they  are  rotated  at 
appropriate  times.  The  column  36  is  rotated  inter- 
mittently so  that  each  ring  mould  is  carried  in  turn 
to  one  of  four  operating  stations.  At  the  first  station 
a  mould  57,  which  is  cooled  by  the  circulation  of  water 
through  a  jacket  64,  is  raised  into  contact  with  the 
underside  of  the  ring  mould.  A  charge  of  metal  from 
a  feeder  is  guided  into  the  mould  by  means  of  a  shoot 
55  anfl  a  funnel  74  which  form  the  upper  part  of  the 
ring  mould.  A  plunger  102  then  descends  and  presses 
the  metal  in  the  mould  to  form  a  iparison.  The  mould 
is  next  lowered  and  puffs  of  air,  supplied  by  a  cylinder 
133,  Fig.  4,  enter  the  parison  through  channels  in  the 
side  of  the  pressing-plunger  and  blow  it  partly.  The 
ring  mould  rotates  and  a  burner  142  is  swung  into 


position  so  that  its  flames  play  upon,  and  reheat,  the 
rotating  parison.  The  plunger  rises  out  of  the  parison 
mould  and  the  table  24  is  moved  to  convey  the  parison 
to  the  next  station,  the  burner  swinging  out  of  the  way 
as  the  table  moves.  At  this  station  the  parison  mould 
is  enclosed  by  the  two  halves  201,202,  Fig.  i,  of  the 
blowing-mould.  The  mould  halves  are  cooled  by  water 
circulated  through  channels  in  their  body,  and  the 
paste  with  which  their  inner  surface  is  coated  is 
moistened  by  water  sprayed  from  nozzles  234.  Air  for 
blowing  the  bulb  is  supplied  by  a  cylinder  178,  Fig,  4, 
and  is  applied  by  a  blowhead  173,  Fig.  1,  which  is 
lowered  into  the  upper  part  of  the  ring  mould.  After 
the  blowing  is  completed,  the  head  173  is  raised  and 
the  table  24  moves  to  convey  the  bulb  to  the  next 
station  where  it  is  detached  from  the  "  lost  head  "  a 
neck  of  glass  which  is  held  by  the  ring  mould.  For 
this  purpose,  a  burner  236,  Fig.  2,  is  lowered  through 
the  ring  mould  into  the  interior  of  the  bulb  and  directs 
a  sharp  flame  against  the  inner  wall  of  the  neck.  As 
the  bulb  rotates,  the  glass  is  fused  along  a  narrow 
circumferential  zone.  During  this  operation,  the  bulb 
is  supported  by  a  seat  263,  and  when  the  fusion  of  the 
glass  is  completed,  the  bulb  is  detached  and  is  ejected 
from  the  machine  by  a  forked  lever  278.  The  move- 
ment of  the  table  carries  the  ring  mould  beneath  a 
plunger  292,  Fig.  i,  which  descends  into  the  ring  mould 
;'nd  detaches  the  "  lost  head  "  of  glass,  the  parts  of 
the  mould  having  been  opened.  The  operations  of  the 
different  parts  of  the  machine  are  controlled  by  cam 
tracks  on  a  rotating  drum  4. 

241,182. — Glass  manufacture.  Naamlooze  Vennoot- 
schap  Internationaal  Octrooibureau,  6,  Emmasingel, 
Eindhoven,  Holland.  September  29,  1925,  No. 
24223.  Convention  date,  October  9,  1924.  Not  yet 
accepted.  Abridged  as  open  to  inspection  under 
Secti(Mi  91  of  the  Act.    (Class  56.) 
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Blowing. — An  automatic  machine  for  blowing 
y^lassuare,  particularly  electric  lamp  bulbs,  is  provided 
with  means  lor  burnmg-oli  the  finished  article  trom 
the  neck  of  glass  that  is  held  by  the  ring  mould,  and 
foi  ejecting  this  neck  or  "  lost  head  "  from  the  machine 
at  the  conclusion  of  the  cycle  of  forming-operations. 

Operation.  The  machine  comprises  a  central  rotar\ 
column  36,  Fig.  2,  to  which  a  table  24  is  secured,  and 
four  ring  moulds  30  rotatably  mounted  on  the  table. 
A  rotatable  arum  4  is  formed  with  a  number  of  cam 
tracks  by  which  the  different  devices  for  forming  a 
bulb  are  controlled.  The  table  24  is  rotated  inter- 
mittently to  carry  each  ring  mould  in  turn  to  one  of 
four  stations.  At  the  first  station,  a  charge  of  metal 
received  from  a  feeder  is  pressed  in  a  mould  57  to  form 
a  parison ;  at  the  second  station  the  parison  is  blown  in 
a  finishing-mould.  At  the  third  station  the  article  is 
separated  from  the  "  lost  head,"  and  at  the  fourth  the 
"  lost  head  "  is  ejected  from  the  machine. 

Construction  of  ring  moulds.  Each  ring  mould 
consists  of  a  body  portion  30  mounted  in  ball  bearings 
71,  72  in  the  table  24,  a  gear  wheel  29,  secured  to  the 
body,  enabling  the  mould  to  be  rotated  at  appropriate 
times.  A  funnel-shaped  member  74  secured  to  the 
body  30  has  its  lower  end  73  formed  into  a  cylinder, 
and  spring-controlled  grippers  77,  78  co-operate  with 
the  cylinder  73  to  form  and  hold  a  rim  of  glass  on  the 
upper  edge  of  the  parison.  In  forming  the  parison,  a 
charge  of  metal  from  a  shoot  55,  Fig.  2,  is  guided  by 
the  funnel  74  into  a  water-jacketed  mould  57  w  hich  has 
been  raised  into  contact  with  the  underside  of  the 
parison  mould.  A  pressing-plunger  112  is  lowered  into 
the  mould  57  through  the  cylinder  73  and  presses  the 
charge  of  metal  into  a  parison.  After  the  n  ould  57  is 
removed,  puffs  of  air  are  admitted  through  grooves  1 16 
m  the  stem  of  the  plunger  112  to  expand  the  parison. 
The  plunger  is  then  raised  and  the  parison  is  left 
suspended  from  the  grippers  77,  78. 

Removing  the  formed  article.  After  being  blown, 
the  finished  bulb  255,  Fig.  15,  is  separated  from  the 
"  lost  head  "  254  or  neck  of  glass  which  is  gripped  by 
the  ring  mould.  For  this  purpose,  a  burner  237 
descends  through  the  ring  mould  and  directs  sharp 
flames  against  the  inner  wall  of  the  bulb.  The  flames 
melt  through  the  glass,  while  the  bulb  is  'being  rotated, 
and  the  pressure  of  the  flames  prevents  the  upper  edge 
of  the  finished  bulb  from  flanging  inwards.  During 
the  operation,  the  bulb  is  supported  and  centred.  The 
supporting-device  consists  of  a  seat  263  loosely  mounted 
on  a  shaft  262  which  is  movable  vertically  and  is  rotated 
m  unison  with  the  ring  mould.  A  frame  264,  pivoted 
on  the  upper  end  of  the  shaft  262  carries  rollers  which 
centre  the  bulb.  When  the  glass  of  the  bulb  is 
sufficiently  fused,  the  frame  is  lowered  and  the  bulb 
detaches  itself  from  the  "lost  head."  At  the  same 
time,  a  bifurcated  lever  278,  operated  by  the  movement 
of  the  frame  264,  is  turned  about  its  pivot  279  and  re- 
moves the  bulb  from  the  machine.  The  "  lost  head  " 
IS  removed  from  the  ring  mould,  after  the  next  move- 
nnent  of  the  table  24  by  a  plunger  which  descends 
through  the  ring  mould  and  pushes  the  "  lost  head  " 
out  of  the  grippers  77,  78. 

241,189.— Glass  manufacture.  Naamloozc  Vennoot- 
schap  Internationaal  Octrooibureau,  6,  I^mmasingcl, 
Eindhoven,  Holland.    October  i,  1925.    No.  24543. 


Convention  ilatc,  October  10,  1924.  Not  yet 
accc'pted.  Abridged  as  open  to  inspection  under 
Section  91  of  the  Act.  (Class  50. ) 


-3      FIG. I. 


Sliuping  (/'/(/ .Si' uv/j-c  ajtci'  iurnialioii. — Relates  to  a 
method  of  separating  hollow  glass  articles,  particu- 
larly electric  lamp  bulbs,  from  the  surplus  neck  portions 
to  which  they  are  attached  after  removal  from  the  blow- 
ing-mould. According  to  the  invention,  separation  is 
eftected  by  means  of  a  gas  flame,  applied  to  the  interior 
of  the  neck  of  a  bulb,  which  melts  through  the  glass 
and  prevents  the  rim  of  the  finished  bulb  from  flanging 
inwards.  The  bulb  49  is  shown  held  by  a  ring  mould 
1 1,  a  number  of  which  are  mounted  on  a  table  81  form- 
ing part  of  an  automatic  bulb-blowing-  machine,  means 
being  provided  for  rotating  the  mould  at  appropriate 
times.  The  upper  edge  of  the  neck  of  the  bulb  is  held 
between  spring-operated  grippers  33  and  the  lower  edge 
of  a  cylindrical  member  iia.  A  burner  5,  having  a 
ring  of  jets  10  and  to  which  gas  and  compressed  air  or 
oxygen  is  supplied  through  tubes  6,  7,  is  movable 
vertically  through  a  guide  sleeve  3.  In  order  to  sever 
the  bulb  from  the  surplus  neck  portion  or  "lost  head," 
the  burner  is  lowered  through  the  ring  mould,  which 
is  in  rotation,  and  flames  from  the  jets  10  fuse  through 
the  glass  along  a  narrow  circumferential  zone.  The 
pressure  of  the  flames  also  prevents  the  fused  rim, 
which  forms  tiic  edge  of  the  finished  bulb,  from  flang- 
ing inwards.  During  the  operation,  the  bulb  is 
supported  and  centred.  The  supporting-device  con- 
sists of  a  seat  55  loosely  mounted  on  a  shaft  53,  which 
is  movable  vertically  and  is  rotated  in  unison  with  the 
ring  .mould.  A  frame  66,  pivoted  on  the  upper  end  ol 
the  shaft  53,  carries  rollers  which  centre  the  bulb. 
When  the  neck  of  of  the  bulb  is  fused,  the 
frame  is  lowered  and  the  bulb  detaches  itself  from  the 
"  lost  head."  At  the  same  time,  a  bifurcated  lever  73, 
operated  by  the  movement  of  the  frame,  is  turned  about 
its  pivot  74  and  removes  the  bulb  from  the  machine. 
241,206. — Glass  manufacture.  Soc.  Anon.  Des  Manu- 
factures des  (llaccs  et  I'roduits  Chi.miques  de  St.- 
Gobain,  Chauny,  et  Cirey,  ibis.  Places  des  Saussaies, 
Paris.  October  8,  1925,  No.  25 11 2.  Convention 
date,  October  9,  1924.  Not  yet  accepted.  Abridged 
as  open  to  inspection  under  Section  91  of  the  Act. 
(Class  56.) 
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Rolling. — Relates  to  a  process  of  making-  sheet  glass 
in  which  molten  glass  flows  through  a  horizontal  slot 
a  in  the  front  wall  of  a  tank  or  forehearth  and  passes 
between  rollers  c,  d  arranged  in  contact  with  the  outer 
face  of  the  wall.  According-  to  the  invention,  the  pass 
FIC.I. 


between  the  rollers  is  above  the  horizontal  plane  passing 
through  the  slot  ii,  so  that  the  glass  comes  into  ini- 
mediate  contact  only  with  the  lower  roller,  and  touches 
the  upper  roller  only  in  the  zone  g  where  flattening  is 
effected.  The  glass  is  subjected  to  a  minimum  of  cool- 
ing, and  the  upper  surface  of  the  sheet  formed  by  the 
rollers  is  sufficientl)-  plastic  to  pern-iit  of  the  i.niprcssion 
of  a  pattern. 

241,207. — Glass  manufacture..  Soc.  Anon.  Des  Manu- 
factures des  (ilaces  et  Produits  Chimiques  de  St.- 
(lobain,  Chauny,  et  Cirey,  ibis,  Place  des  Saussaies, 
Paris.  October  8,  1925.  No.  251 13.  Convention 
date,  October  10,  1924.  Not  yet  accepted.  Abridged 
as  open  to  inspection  undei'  Section  91  of  the  Act. 
(Class  56.) 


FIC.I. 


Rolling. — Relates  to  a  method  of  making  sheet  glass 
in  which  molten  glass,  issuing  from  a  horizontal  slot 
a  in  the  wall  of  a  tank  or  forehearth,  flows  over  an 
inclined  slab  /  to  a  pass  between  rollers  d,  e  by  which 
the  sheet  is  fonmed.  According  to  the  invention,  the 
space  above  the  slab  is  enclosed  by  a  top  slab  g  and 
side  members  li,  and  the  slabs  /,  g  and  the  members  h 
are  made  hollow  so  that  they  can  be  heated  by  flames 
from  burners  directed  into  the  internal  spaces.  The 
side  .members  h  may  be  movable  so  that  they  can  be 
used  to  adjust  the  width  of  the  stream  of  glass  or  to 
close  the  opening  of  the  slot  (t.  The  slot  is  also  formed 
in  a  holkm'  n-icmber  c  the  interior  of  which  can  be 
heated  by  burners. 

241,890. — Glass  manufacture.  Jcnaer  (Ikiswcrk  Schoit 
&  Gen.,  Otto-.Schott-.Strasse,  Jena,  (Germany. 
October  15,  1925,  No.  25743.  Convention  dale, 
October  21,  1924.  Not  yet  accepted.  Abridged  as 
open  to  inspection  under  Section  91  of  the  Act. 
(Class  56.) 

IVelding  and  jointing. — A  device  for  facilitating  the 
attachment  of  an  extension  to  a  glass  vessel,  such  as 
the  fusion  of  an  exciting  tube  on  to  the  bulb  of  a 
rectifier,  comprises  holders  for  the  vessel  and  for  thc 
extension,  means  for  rotating  the  holders  in  unison 
with  one  another  about  the  same  axis,  and  means  for 
inclining  the  vessel  to  the  axis  of  rotation. 

Construction.    The  device  comprises  a  base  a  on 


which  is  cast  a  bearing  ai  for  the  journal  b  of  an  arc- 
shaped  guide  c.  .\  semicircular  carriage  d  slides  in  the 
guide  c  and  is  thus  free  to  move  about  a  centre  e  which 
lies  in  the  axis  of  rotation  of  the  guide  c.  The  glass 
vessel  II  is  supported  on  the  carriage  by  means  of  a 


FIC.I. 


seat  //.  and  b)-  a  s|)ring-pressed  hood  gi  on  one  end  of 
a  tube  g.  A  flexible  pipe  ki  connects  the  tube  g  with 
an  axial  boring  hi  in  the  journal  b,  and  this  communi- 
cates in  turn  with  a  supply  pipe  k2.  The  carriage  d 
may  be  held  in  various  positions  relative  to  the  guide 
by  means  of  a  latch  i.  The  glass  extension  v,  which 
is  to  be  attached  to  the  vessel  u,  is  supported  by  a 
tubular  holder  t  journaled  in  a  bearing  02  and  so 
arranged  that  its  axis  is  in  line  with  that  of  the  journal 
/).  The  bearing  02  is  mounted  on  a  carriage  o  which 
ma\-  be  tra\  ersed  along  a  guide  table  a  10  by  means  oi 
a  handwheel  p,  the  movement  of  the  carriage  being 
parallel  with  the  axis  of  the  journals  b,  t.  Both  journals 
are  geared  with  a  shaft  h  in  such  a  manner  that 
rotation  of  the  shaft  rotates  both  the  journals  in  unison 
with  one  another. 

Operation.     In  use,  a  rectifier  bulb,  say,  is  mounted 
between  the  scat  h  and  the  hood  ^i,  the  carriage  being 
so  positioned  that  a  glass  tube  in  the  holder  t  is  normal 
to  the  surface  of  the  bulb.    The  bulb  is  heated  at  the 
point  of  fusion  by  means  of  a  burner  held  in  the  hand, 
and  the  hot  glass  is  expanded  and  burst,  to  form  an 
aperture  in  the  bulb,  by  means    of    compressed  air 
supplied  through  the  pipes  kz,  ki.    The  carriage  o  is 
now  moved  to  bring  the  tube  v  into  contact  with  the 
bulb,  and  the  joint  is  completed  by  rotating  the  bulb 
and  tube  while  heating  the  joint  with  the  blowpipe. 
When  the  joint  is  completed,  the  carriage  d  can  be 
moved  around  the  centre  c  to  enable  the  tube  it  to  be 
set  at  any  predetermined  angle  to  the  bulb. 
241,902. — Gas=producers.    Breisig,  A.,  46,  Erdbrust- 
gasse,    \'irnna.     October    20,     1925.     No.  26182. 
Convention  date,  October  21,   1924.       Addition  to 
2oy,^6!.    Not  yet  accepted.     .Abridged  as  open  to 
inspection  under  Section  91  of  the  Act.   (Class  55  (i).) 
In  a  method  of  working  producers  in  which  part  of 
the  gas  generated  is  passed  through  a  superheater  and 
then  brought  into    contact  with  the  fresh    fuel,  as 
described  in  the  parent  Specification,  the  amount  of  heat 
so  returned  to  the  producer  is  sufficient  to  yield  a  sur- 
plus of  coke  which  is  removed  continuously. 
242,167. — Glass  manufacture.    Marks  E.  C.  R.,  57, 
Lincoln's     Inn      I'^iclds,      London. — (LIbbey-Owens 
Sheet  Glass  Co.,'  Toledo,  Ohio,  l^S.A.)    April  8, 
1925,  No.  9409.    (Class  56.) 
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vmg.- — A  .method  of  forming'  sheet  gflass  consists 
in  flowing-  glass"  downwardly  from  a  container  through 
a  slot  having  restricted  end  portions,  and  providing  for 
a  freer  flow  of  the  glass  above  the  restricted  ends  than 


of  that  above  the  wider  central  portion  of  the  slot. 
The  slot  is  formed  in  a  refractory  block  4  which  is 
arranged  in  the  bottom  of  a  shallow  flowing-tank  or 
lorehearth  3.  Glass  flows  through  the  slot  and  forms 
a  sheet  12  which  passes  between  coolers  11  into  an 
annealing  chamber  14.  The  central  portion  6,  Fig.  3, 
of  the  slot  is  considerably  wider  than  the  thickness  of 
the  sheet  to  be  produced  and  the  walls  7  of  the  slot 
extend  vertically  upwards  for  several  inches  and  then 
curve  outwardly.  The  short  end  portions  g  of  the  slot 
are  narrower  than  the  central  portion  6,  and  the  part 
of  the  block  above  the  narrow  ends  is  hollowed  out  to 
form  receptacles  10,  Fig.  i.  The  receptacles  10  pro- 
vide a  large  body  of  relatively  hot  glass  above  the 
narrow  ends  9  of  the  slot.  The  vertical  walls  7  above 
the  wider  portion  6  of  the  slot  cause  the  glass  to  flow 
more  slowly  into  the  central  portion  of  the  sheet. 

 «-oo  

Latest   British  Patents. 

Applications  for  Patents. 

No.  2X812. — November  16,  1925.  T.  R.  Wcillastun.  Gas  Pro- 
ducers. 

No.  28933. — November  17,  1925.    H.  Bland.    Closure  Discs  for 

.Milk  Bottles,  etc. 
No.    29005. — November     17,    1925.    (Germany,     November  27, 

1924).    F.  Wust.    Keverberatory  Furnaces. 
No.  29203. — November  19,  1925.    T.  P.  Miles.    Swing  .Mirrors, 

etc. 

N(i.  29344. — November  20,  1925.  H.  Waring.  Gas-scrubbing 
processes. 

No.  29359. — November  20,  1925.    (.\ustria  April  3).    J.  Schwab. 

Regenerator  Air-heaters. 
No.  29394. — November    21,    1925.    W.     R.     Innes.  Reinforced 

Glass. 

No.  29523. — November  23,  1925.  W.  J.  Mellersh-Jackson  (Hart- 
ford Empire  Company).  .Manufacture  of  Blown  Glass- 
ware. 

No.  29532. — November  23,  1925.  J.  F.  Kennedy.  Wine  Glasses, 
etc. 

No.  29649. — November  24,  1925.  (Germany,  June  22).  Oertling 
and  Rehders.    Glass-cutting  Diamonds. 

No.  29663. — November  24,  1925.  (Germany,  .August  i).  General 
Electric  Co.,  Ltd.    .Manufacture  of  (jlass. 

No.   29664. — November      24,     1925.       (Germany,    .August  i.) 

General  Electric  Co.,   Ltd.    Manufacture  of  Glass. 

No.  29762. — November  25,  1925.    A.  S.  Ale.xander.    Bottle  Cork. 


No.   29882. — November    26,     1925.    (Germany,    November  28, 

1924).    Soc.  Anon,   des   Manufactures  des  Glaces  et 

Produits  Chimique  de  St.  Gobain,  Chauny,  et  Cirey. 

.Apparatus  for  equalisation  of  density  of  lluid  mixtures. 
No.   2'990(). — November  26,    19^5.    W.   G.    Freudenthal   and  L. 

Kremner.     X'acuum  Tubes,  etc. 
No.   29941. — November    26,     19-5.    (Germany,     November  27, 

1924).    B.  N'ersen.    Reverberatory  Furnaces. 
No.  301 12. — November  28,   1925.     (Germany,  .March  18,  1925). 

General  Electric  Co.,  Ltd.    Gas  filled  lilectric  Lamps. 
No.  30113. — November  28,  1925.     (Germany,  August  20,  1925). 

General  Electric  Co.,  Lid.    .Manufacture  of  Bulbs  for 

Incandescent  Electric  Lamps,  etc. 
No.  30133. — November  28,  1925.    Holophane  Ltd.  Illuminating 

.Appliances. 

No.  30315. — Drcember  i,  11)25.  C.  H.  Rankin,  .\pparatus  for 
controlling  How  of  .Molten  (ilass  through  Discharge 
.Aperture. 

No.  30339. — December  i,   1925.    C.  R.  Ni.xon,  J.  L.  Dunnock, 

W.  B.  Swindell.    Bottle  Polishing  .Machine. 
No.     30376. — December     1,    1925    (Italy,   June    3,     1925).  A. 

Baudino.     Polishing  Discs. 
No.  30391. — December  2,    1925   (Belgium,   December  2,  1924). 

\'.  .Selliez.     Processes  of  burning  and  cooling  Ceramic 

Products  in  Kilns. 
No.  30455. — December  2,   1925.       F.  ti.  (linzlcr.      Closures  for 

Jars,  etc. 

No.  30479. — December  2,  1925.     (Germany,  December  2,  1924). 

Steingasser  and  Co.    Grinding  or  Polishing  .Machines. 
No.  30496. — December    2,     1925.      (.American     l-'lat-Lite  Co.). 
Reflectors. 

No.  30511. — December  2,  1925.  F.  Parentani.  Purification  of 
Clay,  etc. 

No.  30550. — December  3,  1925.  \V.  .A.  Stephens.  Closures  for 
Receptacles. 

No.  30620. — December  4,  1925.     M.  Culluin.     Bottle  Pourer. 
.No.  3o()75. — December  4,   1925  (April  0).    J.  R.  C.  /August,  E. 

K.  Hunter.     Optical  Projectitin  Systems. 
No.   30743. — December  5,    1925.    H.   V.    Nielsen.  Bottle-filling 

.Machines. 

No.  30796. — December  5,  1925.  C.  Cooper.  Drying  Fuel  Gases. 
No.  30851. — Decemljer  7,   1925.     (France,  December  22,  1924). 

M.     Foiirment.        Treatment    of    Gases     at  High 

Temperatures. 

No.  30916. — December  7,  1925.    H.  Spengler.    Bottle  Closure. 
No.  30931. — December  8,  1925.    (i.  E.  Wade.     Ink  Bottles. 
No.  31003. — December  8,  1925.    .Matthews  and  Yates,  Ltd.  and 

G.    Thompson.    \Ieans  for  Preventing  Obscuring  of 

Windows. 

No.  31014. — December     8,     1925.       (Switzerland,   December  17, 

1924).    Vacuum  Flasks. 
No.  31015. — December  8,  1925.    W.  Okines.    Supporting  Device 

for  (jiazing,  etc. 
No.  31028. — December  9,   1925.    B.   H.  T.   Rodd.    Process  for 

Repairing  Panes  of  Glass,  etc. 
No.  3 1 127. — Deceinber  9,   1925.    W.  Koreska.    Bottle  Closures. 
No.  31 147. — December  10,   1925.    Dawson  Bros.,  Ltd.,   D.  H. 

Dawson,  G.  Dawson.    Bottle  Washing,   Filling,  etc. 

.Machines. 

No.  3 1 191. — December  10,  1925.  (United  States,  December  18, 
1924).  British  Thomson-Houston  Co.,  Ltd.  X-ray 
Devices. 

No.  31303. — December  11,  1925.    G.  E.  Wade.    Ink  Bottles. 
No.  31315. — December  11,  1925.    J.  F.  Sargent,  J.  C.  Wootton. 

Bottle  Cleaning  Apparatus. 
No.  31467. — December   14,   1925.    .A.   E.  Wardle.    Closures  for 

Bottles,  etc. 

Specifications  Published. 

226212. — December  14,  1923.  A  Gobbe.  .Apparatus  for  Grinding, 
Smoothing  and  Polishing. 

228196. — January  26,  1924.  Libbey  Glass  Co.  Glass  Blowing 
Spindle  Apparatus. 

229250. — February  13,  1924.  Jos-pe  Farbenphoto  Ges.  .Appara- 
tus for  simultaneous  production  of  Partial  Pictures  in 
Multiple.^  Colour  Photographv  bv  splitting  up  the 
pencil  of  rays  passing  through  the  Lens  by  Optical 
means. 
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232549. — April  17,  1924.  T.  R.  Haglund.  Process  for  the  Treat- 
ment til  Raw  Materials  Containing  High  Refractory 
Oxide. 

235164. — June  4,  1924.  Selas  .\kt-Ges.  Safety  Device  for  Gas 
and  Air  .Mixing  Plants  and  other  Industrial  Gas 
Plants. 

237264. — July    18,    1924.    British    Thomson-Houston    Co.,  Ltd. 

Machine  for  and  Method  of  Preparing  Quartz  Rod> 
or  Canes. 

237579. — July  23,  1924.  Nammlooze  Vennootschap  Philips' 
(iliieilampenfabrieken.  Glass  Bulbs  for  Electric  In- 
candescent Lamps  or  the  like,  and  a  Process  for 
Re])airing  them. 

240426. — Septeml>er  23,  1924.  C.  Zeiss  (Firm  of).  Optical 
Methods  ot,  and  Devices  for,  Testing  the  position  of 
two  Axial  Directions. 

242213. — November      i,      1924.      Glaswerke      Ruhr  Akt.-Ges. 

."Apparatus  for  ihe  .Manufacture  of  Glass  Tubes  pro- 
vided with  Closed  Ends  or  Bottoms. 

242559. — June  2(1,  1925.  P.  Jeffrey  and  R.  Jeffrey.  Closure 
Devices  for  Bottles,  Jars,  and  other  Receptacles. 

242568. — .-Xugust  4,  1925.  Jenaer  Glaswerk  Schott  and  Gen. 
O.  Schott,  and  H.  Thiene.  Glasses. 

242574. — July    28,    1925.      Soc.    .\non.      Aleliers    J.  Hanrez. 

Apparatus  for  the  Manufacture  of  Thin  Sheet  Glass. 

242576. — September  8,  1925.     K.  D.  Tillyer.    Opthalmic  Lenses. 

242703. — August  II,  1924.  H.  J.  Clark  and  \.  Kirby.  Glass 
Polishing  and  Grinding  Machines. 

242859.— March  21,  1925.  A.  E.  White  (Pittsburgli  Plate  Glass 
Co.).    Apparatus  for  Surfacing  Sheets. 

242880. — April  28,  1925.  J.  Gunning.  Apparatus  for  .Automati- 
cally Operating  Gas-valves. 

242907. — June  II,  1925.  A.  J.  Jousson.  Machines  fur  .Making 
and  .'Vpplying  Caps  to  Bottles  or  the  like. 

243033- — May  20,  1924.  \V.  Lambert,  A.  A.  Mead,  and  J.  Stone 
and  Co.,  Ltd.  Coating  of  Metal  Surfaces  with 
Vitreous  Coatings  of  Enamel,  Glaze,  Glass,  or  the  like. 

243092. — .-August  28,  1924.  T.  R.  Wollaston.  Combined  Gas- 
producer  and  Furnace  for  use  with  Steam  Generators. 
(Cognate  application,  5306/25). 

2431 17. — September  18,  1924.  T.  Thomson  and  N.  Xisbet. 
Apparatus  for  filtering  Dust-laden  Gases. 

243124. — September  27,  1924.  H.  Rhoces.  Glass  Panels  for  use 
in  and  upon  Wireless  Cabinets. 

243183. — December  16,  1924.  R.  Jacobs^on.  Method  of  produc- 
ing Pure  Alumina.     (Addition  to  221,209). 

243202. — February  9,  1925.  E.  Draulletle.  Ti  jit-closing  devices 
for  Bottles,  Preserve  Tins,  .and  similar  Vessels. 

2432^^-— April  14,  1925.  H.  Salan  and  Bader  and  Salan.  Pro- 
duction of  Air-Gas  Mixtures  for  Combustion. 

245230.— April  23,  1925.  T.  Terrell.  .ManufacUire  of  Dnuble- 
Walled  Glass  Articles. 

24.5-'3.i-— April  28,  1925.  O.  L.  Eugster.  Syphon  heads  for 
Mineral  Water  Bottles,  \"ases,  and  the  like.  (.Vddition 
to  173,107). 


Prevailing  Prices 

Arsenic  (Continental  or  Japanese) 
Arsenic  (Refined  white  powdered) 

Cobalt  (Black  Oxide)  

Cobalt  (Grey  Oxide) 


Manganese  Peroxide  85/S7"„    .  . 
Potash  (Hydrated  Carbonate)  83/85°;, 
Potassium  Nitrate 

Red  Lead,  Finest  English  Manufacturing 

Makers'  (|uality 
Selenium  (Black  powdered)  (lo/ioo",, 
Soda  Ash  (Heavy) 
Soda  Ash  (Light) 

Sodium  Nitrate  (Refined  Chilean)  96",, 
Sodium  Nitrate  fSynthetic)  y'')",, 
Sodium  Seienile 
Sodium  Silico  Fluoride  .  . 

The  above  prices  are  for  usual  commercial  quantities. 
*  d/d.  Works, 
t  c.i.f.  U.K.  port. 
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2434S9-- 
243522.- 
243638.- 

243«'3-- 

243871.- 
243880.- 

244357-— 


November  20,  1924.    Naamlooze  Vennootschap  Philips' 
Gloeilampenfabrieken.      Incandescent    Cathode  X-ray 
Tubes.     (.Addition  to  208,108). 
September  3,    1924.    C.    H.    Ixankin.       Apparatus  for 

Feeding  Molten  GlasS  to  a  Discharge  .Aperture. 
November    25,     1924.    T.     Westwood.      Stoppers  or 

Closures  for  Bottles  or  Containers. 
June  30,  1925.    E.  C.  R.  Marks  (Danner  E.).  Process 
and  .Apparatus  for  the  .Manufacture  of  Figured  Sheet 
Glass. 

■SeiJtemlier  5,  1924.     R.  W.  Penn  and  W.  A.  Stephens. 
Closures  for  Bottles  and  other  Receptacles.  (Cognate 
application,  22358/24). 
October  23,  1924.    S.  .M.  Gluckstein  and  W.  G.  Knibbs. 

Bottle  Closures. 
■November  i,  1924.  United  Glass  Bottle  Manufacturers, 
Ltd.,  T.  C.  Moorshead  and  A.  Riley.  Machines  for 
Making  Glassware  and  the  like. 
Julv  15,  1925.  O.  -Adamson.  Method  of  and  Apparatus 
for  Preventing  Condensation  on  Surfaces  such  as  Glass 
or  the  like. 


Specifications  Open  to  Public  Inspection. 

242597. — November  6,  1924.  Soc.  .Anon.  .A'  Exploitation  des 
Brevets  Cousin  Dite  le  Chauftage  Industriel.  Air 
Blast  device  for  Semi-water  Gas-producers. 

242628. — November  4,  1924.  Naamlooze  A'ennootschap  Philips' 
Gloeilampenfabrieken.    Sealing-in  machines. 

2429i7. — November  13,  1924.  General  Electric  Co.,  Ltd.  Manu- 
facture of  Translucent  or  Coloured  bulbs,  more  especi- 
ally for  Electric  Incandescent  Lamps. 

242946. — November  17,  K124.  Naamlooze  A'ennootschap  I^hiTps' 
Gloeil.'impenfabrieken.    Electric  Discliarge  Tubes. 


Patents,  Trade  Marks,  Inventions. — .Advice,  Handbook  and 
Consultations  free.  King's  Patent  .Agency  Ltd.,  Director  B.  T. 
King,  C.I.M.E.,  Regd.  Patent  .Agent,  G.B.,  U.S.,  and  Canada, 
146a,  Queen  A'ictoria  Street,  E.C.4,  and  6,  Quality  Court  (next 
Patent  Office),  London,  W.C.  39  years'  references.  'Phone: 
Cent.  682. 


GLASSWORKS  CHEMIST. 

Experienced  in  crystal  and  ordinar\  fiint,  coloured  and  tinted 
glasses,  Crookes  glasses  and  stained  glass  window  manufacture. 
Used  to  both  pot  and  tank  furnace  practice,  hand-made  ware — 
including  tableware,  clinical  thermometer  tubing  and  scientific 
glassware,  and  also  to  fully  automatic  bottle  produclion.  Good 
knowledge   of   factory   organisation   and  engineering. 

Ex-pilot  R.A.F.,  age  30,  married.  Seeks  progressi\e  appoint- 
ment at  home  or  abroad.  Full  particulars  and  references  on 
application  : — • 

A.  E.  Gardiner,  21,  Chestnut  Road,  London,  S.E.27. 
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Editorial  Botes. 


The  last  week  in  January  witnessed  the  annual 
meeting's  of  the  principal  Banks  and  as  is  customary 
on  such  occasions  the  respective  Chairmen  attempted 
to  forecast  the  prospects  for  British  trade  during  1926. 
In  view  of  the  authentic  information  and  statistics 
available  for  the  preparation  of  these  attempts  it  is 
pleasing'  to  note  that  in  each  instance  the  future  was 
referred  to  with  a  certain  amount  of  tempered  optimism. 
Of  course  British  trade  as  a  whole  was  considered,  but 
we  have  also  had  statements  from  the  leaders  nt 
several  important  industries,  confirming  the  opinions 
expressed  by  the  banking  interests.  All  such  forecasts, 
however,  are  contingent  upon  the  settlement  of  the 
coal  question  before  the  end  of  April  as  a  national 
stoppage  of  the  pits  in  .May  would  be  a  blow  which 
would  entirely  destroy  and  nullify  the  efforts  of 
employees  and  employers  in  all  other  industries 
during  the  last  few  years  which  at  the  present 
time  wf)uld  appear  to  be  within  measurable  distance 
of  being  rewarded. 

In  crjiiiT-rtion  with  the  coal  f|uestion,  it  is  somewhat 
significant  that  both  sides  appear  to  realise  the  futility 


of  negotiating  on  a  national  basis,  questions  uptjn  which 
there  is  no  national  unilorniily  but  which  vary  Irom 
one  tlistrict  to  anotiic  ,  and  one  is  compelled  to  wonder 
wiiether  this  does  nuL  mean  a  general  revulsion  with 
respect  to  the  craze  lor  amalgamations  and  unification 
of  control.  National  organisations  will  always  be 
acKisable  for  negotiating  national  problems,  but  it  is 
becoming  more  and  more  apparent  that  the  internal 
problems  of  any  industry  are  best  left  in  the  hands  of 
those  thoroughly  acquainted  with  the  conditions 
peculiar  to  each  individual  case. 

It  is  exceeding!)-  diflicult  to  formulate  ariy  defiiiite 
opinion  as  to  the  1926  prospects  for  the  glass  industry 
as  the  majority  of  glass  manufacturers  are  in  the  un- 
fortunate position  of  being  dependent  upon  other 
industries  for  their  orders,  in  that,  apart  from  the 
domestic  and  fancy  ware,  the  manufacturer  seldom, 
if  ever,  sells  direct  to  the  final  buyer.  In  other  words, 
glass  is  an  accessory  to  other  trades  and  the  prosperity 
or  otherwise  of  the  glass  manufacturer  is  irretrievably 
bound  up  with  the  conditions  prevailing  in  industries 
over  which  he  has  no  control. 

If  it  is  possible  to  take  the  demand  for  new  equip- 
ment as  a  criterion,  it  is  safe  to  say  that  bottle  and 
container  manufacturers  are  looking  forward  to  the 
prevalence  of  better  conditions.  During  the  last 
month  of  1925  and  so  far  this  year,  quite  a  number  of 
new  machines  have  been  ordered  by  factories  in 
different  parts  of  the  country  whilst  enquiries  are 
reported  to  be  more  frequent  than  was  the  case  last 
year. 

At  a  meeting  held  in  Birmingham  it  was  decided  t(j 
make  yet  another  attempt  to  obtain  Tariff  Protection 
for  the  Flint  Glass  industry  and  as  will  be  seen  from 
the  figures  given  on  pages  117,  118,  in  this  issue,  this 
section  of  the  trade  is  in  a  very  serious  position. 
During  the  meetings  which  have  been  held  in 
connection  with  previous  applications  there  have  been 
references  to  the  amount  of  capital  that  has  been 
sunk  in  attempting  to  modernise  equipment,  etc. 

At  the  commencement  of  the  war  the  bottle  manu- 
facturers found  that  their  factories  were  very  much 
behind  those  in  America  as  regards  machines  and 
methods,  and  the  majority  of  them  immediately  re- 
organised their  installations  and  adopted  the  then 
latest  productive  devices,  etc.,  also  since  then  they 
have  consistently  kept  up  to  date.  This,  of  course, 
involves  the  employment  of  automatic  machines,  feed- 
ing devices,  etc.,  and  in  view  of  the  almost  universal 
use  of  these  same  machines  in  America  for  the  pro- 
duction of  domestic  and  fancy  ware,  it  would  be 
interesting  to  know  how  many,  if  any,  feeder-fed, 
automatic  presses  there  are  installed  in  this  country 
for  making  the  same  class  of  ware.  The  Continental 
manufacturers  are  installing  this  type  of  equipment 
at  the  present  time,  so  that  it  is  possible  that  even  with 
the  tariff  against  them,  they  will  be  able  to  compete 
successfully  in  price  with  the  British  goods  unless  the 
British  factories  help  themselves,  as  well  as  ask  others 
lo  help  them. 

[Gl.^ss  will  deal  ivith  all  matters  pertaining  to  the 
industry  in  an  impartial  manner,  consequently  the 
Kdiior  docs  not  necessarily  associate  himself  ivith  the 
opinions  expressed  hy  his  co)it rihiilors.] 
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A  Remarkable  Advance  in  Annealing. 

An  entirely  new  principle  in  Lehr  Design. 


The  necessity  for  iproper  annealinj^  is  not  conlined 
exclusively  to  the  manufacture  of  Ljlasswarc,  as  the 
operation  is  required  in  connection  with  many  nther 
industries,  such  as  in  metal  working-,  where,  durint;- 
drawini,--,  rollinj^-  and  hammering,  the  article  or 
material  operated  upon,  is  annealed  frequently  during- 
the  process.  Whilst,  however,  there  may  be  a 
similarity  between  the  methods  employed  in  such  case.-, 
and  those  used  in  annealing-  g-lassware,  the  reasons  for 
the  treatment  are  not  exactly  the  same. 

Until  a  comparatively  few  )ears  ago,  the  most 
important  desideratum  in  annealing  glassware  was 
considered  to  be  "  slow  "  cooling-,  based  on  the  theory 
that,  "  the  longer  the  cooling  period  the  better  the 
annealing,"  and  it  is  still  possible  to  find  some  of  the 
old  "  bottle  arches  "  in  use,  where  the  bottles  arc 
allowed  to  cool  over  a  period  of  about  three  days. 
With  the  advent  of  improved  methods  of  manu- 
facture the  "  arches  "  were  found  to  require  too  much 
space  owing-  to  this  time  factor  and  they  generally  gave 
place  to  the  tunnel  or  "  continuous  "  t\pe  lehr,  in 
which  one  end  is  maintained  hot  by  means  of 
burnings  coal,  coke,  gas  or  oil  (latterly  electricity  has 
been  successfully  employed),  and  the  other  cold; 
various  ways  and  means  being  adopted  to  convey  the 
bottles  or  glassware  progressively  from  the  hot  to  the 
cold  end. 

In  addition  to  reducing  considL'rably  the  time 
occupied  ii-|  the  ])rocess  (down  to  7-S  hours)  it  was 
found  that  the  adojjtion  of  these  tui-inel  lehrs  also 
resulted  in  a  mateiial  saving  in  the  fuel  consumed, 
owing  to  the  fact  that  a  mass  of  brickwork,  etc.  was 
not  being-  alternately  heated  and  cooled  as  was  the 
case  with  the  "  bottle  arches." 

It  was  only  to  be  expected  that  these  early  lehrs 
should  be  rapidly  improved  although  these  improve- 
ments were  chiefly,  if  not  solely,  connected  with  the 
mechai-iical  const  iuctioii  of  the  equip.meiit  (especially 
with  the  chain  and  .^lals,  etc.  forming  the  continuous 
conveyor  for  carrying  the  glassware)  ,niaking  the  lehrs 
more  efficient  from  the  ]joiiit  of  \iew  of  fuel  ion- 
sumption  and  qualit}-  of  annealiiig,  as  well  as  less  Ij-ible 
to  breakdown,  but  otherwise  the  principles  emplo\cd 
remained  the  same. 

With  all  the  systems,  however,  there  was  always  a 
certain  loss  of  ware  due  to  defective  annealing,  and 
|)ri()r  to  the  wai-  this  would  appear  to  have  been  con- 
sidci-c(I  a  manufat-turing  risk  and  unavoidable.  In 
addition,  owing  to  the  fact  that  the  products  of  (  om- 
bustion  i);issed  dowii  the  same  chamber  as  the  ware, 
the  latter  invariably  airived  at  the  cold  end  co\-ered 
with  a  "  bloom  "  which  had  to  be  i-emoved  b\'  washing 
before  the  bottles  (-ould  be  used. 

In  an  endeavour  to  obtain  a  belter  distribulio  1  of 
heat  throughout  the  hot  section  of  the  tunnel  different 


makers  adoj)led  the  "  n-iuffle  "  principle  in  which  the 
i  c 't  w.is  applied  to  the  t)utside  and  all  round — i.e., 
top,  bottom  and  sides — the  hot  end  of  the  tunnel,  and 
this  went  a  long-  way  towards  achieving  the  desired 
I  esults,  as  not  onl)'  was  a  better  and  mijre  regular 
distribution  of  heat  obtained,  thus  reducing  the  loss  or 
breakage  in  the  lehr  and  gix  ing  better  annealing,  but 
the  "bloom"  was  avoided  as  the  gases  were  prevented 
fron-i  coming  in  contact  with  the  ware.  Also  the  t'me 
required  to  pass  the  bottles  through  the  lehr  was 
reduced  to  an  average  cf  about  4-5  hours. 

During  the  period  of  the  introduction  of  these 
impiovements,  numerous  workers  were  engaged  in 
researches  into  the  chemical  and  ph)sical  questions 
connected  witii  annealing,  and  it  was  .'oon  evident 
froni  the  results  obtained  that  existing  theories  upon 
the  subject  would  have  to  be  modified  considerably. 
Further  research  showed  that  for  each  and  every  glass 
':iere  exists  what  are  termed,  upper  and  lower  anneal- 
ing- temperatures,  also  that  instead  of  a  uniform  late 
of  cooling-  being  advisable,  the  rate  should  vary  at 
different  stages  during^  the  cooling  process,  and  it  was 
shown  that  the  time  required  to  anneal  bottles  could 
i  e  again  materially  reduced,  under  idejd  conditions  the 
time  required  being  less  than  twenty  n-iinutes  for  ter- 
lain  ware. 

As  the  ware  leaves  the  finishing  moulds  of  a  iorni- 
ii~g  imachine  there  are  usuall)-  differences  in  temper- 
ature between  various  parts  of  an)  individual  article, 
the  outside  naturally  being  the  coolest  portion.  Never- 
t'leless,  in  spite  of  this  fact,  with  modern  rates  of 
production,  tlie  total  heat  contained  by  the  ware  as  it 
k-aves  the  mould,  if  distributed  equally  throughout  it, 
will  usually  be  sufficient  to  raise  every  part  to  a 
temperature  sufficiently  higrh  to  release  any  existing 
stress,  so  that  if  the  disposition  of  the  lehr  is  such 
th  it  advantage  may  be  taken  of  this  fact  it  will  be 
obvious  that  a  considerable  economy  in  fuel  will  result. 

Numerous  and  costly  experiments  were  carried  out 
in  an  endeavour  to  arrive  at  a  lehr  design  which  vv'ould 
enable  glass  mainifacturers  to  obtain  the  maxinnim 
])ractical  value  from  this  research  work  and  we  have 
l)leasure  in  describing  the  latest  developments  in  this 
rlirection  which  arc  embodied  in  the  "  Hartford  "  Ifhr. 

One  of  the  outstanding  features  to  be  noticed 
fi-om  the  illustrations  is  the  absence  of  brickwork,  both 
oi-dinary  and  refractory,  the  whole  of  the  construction, 
w  ith  the  exception  of  the  fire  box  lining,  being  metallic. 
The  annealing  chamber  proper  through  which  the 
bottles  pass,  consists  of  a  series  of  short  cast  iron 
sections  secureK  fasti'ned  together  in  such  a  manner 
that  the  chamber  is  hermeticall\  tight — top,  bottom 
and  >i(les — throughoul  the  entire  length.  The  bottom 
of  the  chamber  is  hol'ow  throughout  the  whole  lerigth 
of  the  closed  part  of  the  lehr  whilst  the  top  is  hollow 
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for  a  considerable  portion  of  the  distance  from  the 
cold  end  towards  the  hot. 

The  hollow  top  and  bottom  each  form  a  lon^  con- 
tinuous tunnel,  so  that  the  lehr  may  be  considered 
as  consisting  of  three  continuous  and  entirely  distinct 
chambers  arranged  one  over  the  other,  the  glass  ware 
passing  through  the  middle  one.  Both  top  and  bottom 
flues  or  ducts  are  connected  to  the  inlet  of  an  inducetl 
draft  fan,  dampers  being  provided  in  order  that  tiie 
draft  or  "  pull  "  in  each  case  may  be  under  complete 
and  independent  control. 

Owing  to  previous  experiments  in  this  direction  in 
which  an  attempt  was  made  to  avoid  completely  the 
use  of  additional  heat,  one  often  hears  these  lehrs 
referred  to  as  "  fireless,"  but  it  should  be  made  clear 
at  once  that  the  consumption  of  a  certain  amount  of 
fuel  is  a  necessity  to  the  principles  of  operation  of  the 
one  we  are  describing,  although  the  amount  of  fuel 
so  required  is  reduced  to  a  comparatively  small  per- 
centage of  that  usually  consumed  in  existing  types. 

This  fuel  is  burnt  in  a  small  combustion  chamber 
placed  underneath  the  front  or  hot  end  of  the  lehr  and 
the  only  outlet  for  the  hot  gases  is  by  passing  into  and 
through  the  lower  tunnel  forming  the  bottom  of  the 
annealing  chamber  ;  the  necessary  draft  or  "pull" 
being  provided  by  means  of  the  induced  draft  fan  as 
shown  in  Fig.  4. 

At  various  points  throughout  its  length  cold  air  mav 
be  admitted  to  this  hot  gas  tunnel  or  flue,  the  amount 
so  admitted  being  capable  of  accurate  control  by  means 
of  a  very  simple  yet  highly  effective  species  of  valve 
at  each  point.  It  will  thus  be  obvious  that,  as  the 
amount  of  air  entering  at  each  point  can  be  regulated 
from  nothing  to  the  maximum,  independently  of  the 
others,  the  dilution  of  the  hot  gases  with  cold  air  and 
consequently  the  temperature  of  the  tunnel  may  be 
made  to  conform  to  any  desired  or  predetermined 
cooling  curve,  especially  as  the  draft  intensity  or  pull 
can  also  be  controlled — independently  of  that  due  to 
temperature  of  the  gases — by  means  of  dampers  placed 
in  the  connecting  trunks  between  the  lower  tunnel  and 
the  exhaust  fan  inlet. 

Due  to  conduction,  convection  and  radiation  the  top 
portion  of  the  annealing  chamber  becomes  heated,  and 
the  means  adopted  to  control  the  temperature  in  this 
portion  involve  a  reversal  of  the  method  used  with  the 
bottom  section.  .\  secondary  or  auxiliary  suction  pipe 
is  run  along  the  top  of  the  lehr  from  the  inlet  of  the 
fan,  the  far  end  of  the  pipe  being  closed.  Downcomers 
provided  with  regulating  dampers  connect  this 
auxiliary  suction  pipe  with  the  top  tunnel  or  duct  at 
various  points.  This  tunnel  is  open  to  the  atmosphere 
at  the  cold  end  of  the  lehr  only,  so  that  if  one  of  the 
dampers  in  the  downcomers  just  mentioned  be  opened, 
cold  air  is  drawn  into  and  along  the  tunnel  until  it 
reaches  the  downcomer  in  question,  it  then  passes 
Ujpwards  into  the  auxiliary  suction  pipe  and  back  to 
the  fan. 

A  little  consideration  will  show,  therefore,  that  in 
this  way  exactly  the  same  facilities  for  control  are 
obtained  for  the  top  as  for  the  bottom,  it  simply  being 
a  question  of  adjusting  the  dampers  to  cause  the  cold 
fiir  to  travel  a  greater  or  lesser  distance  before  it  passes 


into  the  auxiliary  main  and  to  regulate  the  positions 
(and  quantities)  at  which  it  is  withdrawn  en  route,  and 
in  this  manner  it  is  possible  to  regulate  the  temperature 
at  the  top  of  the  lehr  without  afTecting  that  existing 
at  the  bottom. 

It  should  be  realised,  however,  that  the  positions, 
spacing  and  sizes  of  the  various  connections  in  t he- 
upper  and  lower  flues  have  been  calculated  to  give  the 
desired  results  and  are  not  simply  haphazard 
dimensions. 

One  of  the  advantages  of  this  method  of  temperature 
control  is  that,  as  the  pressure  in  both  top  and  bottom 
flues  or  ducts  is  less  than  atmospheric  or  that  existing 
in  the  middle  tunnel  through  which  the  ware  passes, 
it  is  impossible  for  there  to  be  a  leakage  of  cold  air 
or  hot  gases  into  the  centre  tunnel,  causing  local  cool 
or  hot  spots  which  seriously  interfere  with  the  success- 
ful annealing  of  the  ware. 

In  the  construction  of  the  lehr  full  advantage  is 
taken  of  the  benefits  to  be  obtained  from  the  correct 
use  of  heat  insulation  and  here  again  the  quantities 
used  at  the  different  positions  are  the  results  of  study 
and  experiment. 

In  the  illustrations  a  number  of  small  rollers  will  be 
noticed  down  the  side  of  the  lehr.  These  are  attached 
to  the  lehr  proper  and  are  the  only  connection  between 
it  and  the  supporting  structure,  except  at  the  hot  end. 
In  this  way  expansion  of  the  various  parts  is  allowed 
for,  as  the  whole  of  the  lehr  is  free  to  move 
longitudinally  with  reference  to  the  supports  without  in 
any  way  straining  joints  or  otherwise  affecting  the 
successful  operation  of  the  whole.  This  feature  of  the 
construction  is  one  which  many  works  managers  will 
appreciate  as  obviating  the  difficulties  due  to  warping 
of  angles,  runners,  etc.  with  the  consequent  troubh' 
with  chains,  etc. 

The  belt  or  con\'eyor  portion  of  the  lehr  is  extremely 
interesting  as  it  represents  a  complete  departure  from 
existing  practice.  Instead  of  the  usual  pressed  steel 
slats — to  form  the  carrying  surface — attached  to  two 
or  more  chains  to  take  the  strain  and  carry  the  weight, 
the  belt  in  question  is  composed  of  interlaced  spirals 
made  of  steel  wire.  It  is  found  that  this  arrangement 
works  extremely  well  and  possesses  numerous  desirable 
features.  It  is  \'ery  flexible,  does  not  warp  due  to 
heat,  whilst  no  additional  chains  are  required. 
Furthermore,  it  possesses  a  very  low  "heat  mass" 
and  consequently  not  only  does  it  quickly  attain  the 
temperature  of  the  hot  end  of  the  lehr  on  entering  but 
does  so  without  requiring  the  expenditure  of  consider- 
able fuel.  In  addition,  owing  to  its  open  construction 
it  does  not  act  as  a  mask  to  the  bottom  of  the  lehr  hut 
allows  the  heat  radiated  from  it  to  have  direct  access 
to  the  bottoms  of  the  ware,  and  as  the  ware  is  supported 
by  the  summits  of  a  few  spirals,  practically  point 
contact  is  obtained.  The  advantage  of  this  may  be 
judged  from  ti'e  fact  that  no  case  has  yet  been  found 
of  a  bottle  with  strain  in  the  bottom,  the  usual  position 
with  some  of  thtv  older  systems. 

The  load  on  the  belt  is  not  sufficient  to  cause  serious 
rubbing  on  the  bc/tom  of  the  annealing  chamber. 
This  bottom  is  machined  all  over  so  that  friction  is 
reduced  lo  a  minimiun.     Tii's  will  be  realised  when  it 
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Fig.  3. 

Annealer  in  operation.    Note  absence  of  foundations  and  bricliwork. 


Fig.  4. 

View  showing  Exiiaust  Fan.    Note  alignment  of  ware. 
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is  stated  that  the  driving  motor  installed  is  only  0.5 
H.P.  and  even  this  skives  a  margin  of  50%. 

As  will  be  seen  from  the  illustrations  the  driving 
mechanism  is  self-contained,  being  placed  inside  the 
framing.  The  necessary  tractive  effort  is  applied  to 
the  belt  by  passing  the  latter  between  and  around  two 
rollers  covered  with  a  rubber  comipound,  whilst 
facilities  are  provided  for  taking  up  any  extension  of 
the  belt  due  to  expansion  or  wear. 

Another  interesting  feature  in  connection  with  the 
lehr  is  that  the  tunnel  is  erected  in  such  a  manner  that 
there  is  a  slight  fall  from  the  hot  to  the  cold  end.  The 
object  of  this  is  not  to  reduce  the  power  required  lo 
move  the  ware  through  the  lehr,  as  some  people  appear 
to  think,  but  to  cause  a  tendency  for  air  to  flow  through 
the  centre  tunnel  from  the  cold  end  and  therefore  in 
the  opposite  direction  to  the  movement  of  the  ware. 
This  flow  of  air,  if  such  it  may  be  termed,  is  barely 
sufficient  to  prevent  the  entry  of  cold  air  at  the  hot 
end  of  the  tunnel  and  does  not  exercise  any  material 
cooling  effect  upon  the  glass. 


As  manufactured  at  present — to  take  the  maximum 
output  of  one  forming  machine  of  the  Lynch,  O'Neill 
or  similar  type — the  annealing  chamber  has  a  section 
of  34  ins.  wide  and  15  ins.  high,  the  closed  portion  of 
the  lehr  being  approximately  60  feet  long,  but  the  open 
portion  can  be  made  any  length  to  suit  individual  cases, 
in  fact  it  can  be  made  to  serve  as  a  conveyor  to 
deliver  the  bottles  into  the  packing  room  owing  to  the 
lightness  of  the  belt  and  consequent  light  structure 
required  to  support  it.  The  overall  width  of  the  lehr 
outside  everything,  except  the  two  side  suction  ducts, 
is  4  ft.,  whilst  the  overall  height  to  the  top  of  the 
fan  is  less  than  7  ft.  It  will  thus  be  seen  that  very 
little  floor  space  is  required  and  owing  to  its  being 
self-contained  no  foundations  are  required  as  it  can 
he  placed  direct  on  the  floor. 

The  cost  of  maintenance  and  repairs  is  practically 
negligible,  and  this  obviously  constitutes  a  marked  step 
forward. 

It  may  now  be  of  interest  to  give  some  of  the 
results  obtained.     Fig.   5  s1k)ws  a  tjpical  annealing 


It  will  be  realised  that  it  is  essential  to  have  correct 
knowledge  of  the  temperature  conditions  at  the  various 
points  in  the  lehr  and  consequently  10  thermo-couples 
are  provided,  with  the  necessary  switch  enabling  any 
couple  to  be  connected  to  the  indicator.  Eight  of  the 
couples  are  inserted  in  grooves  in  the  bottom  and  top 
of  the  annealing  chamber,  those  in  the  bottom  being 
immediatel)'  underneath  and  almost  in  contact  with  the 
belt  .so  that  the  temperatures  indicated  are  really  those 
existing  iu  the  annealing  chamber  at  the  different  points. 
As  the  (Irall  is  independent  of  at niosphrric  < onditions, 
draft  gauges  are  provided  to  enable  the  dampers  to  be 
set  correctly  and  also  to  enable  an}  desired  set  of  con- 
ditions to  be  reproduced  at  any  future  time,  if  so 
desired. 


curve.  As  regards  fuel  consumption,  actual  tests  in 
which  one  of  these  lehrs  was  installed  and  operated 
alongside  one  of  the  best  kno\\  n  makes  of  muffle  lehrs, 
10  ft.  wide,  each  lehr  taking  the  same  size  and  type 
of  bottle  from  machines  at  the  same  tank,  the  respective 
consumptions  were  :  — 

Hartford  3,000  cu.  ft.  gas  per  24  hours. 

10  ft.  muffle  35,000  cu.  ft.  gas  per  24  hours. 

The  muffle  lehr  annealed  twice  the  w^eight  going 
through  the  Hartford  as  it  was  fed  by  two  machines, 
so  that  for  equal  weights  annealed  the  ratio  was  as 
I  is  to  5.S,  or  ajoproximately  J. 

Against  this  must  be  set  off  the  cost  of  running  the 
induced  draft  fan  w  hich  absorbs  about  4  k.w.  or  4  units 
per  hour,  but  there  is  a  saving  on  the  power  required 
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to  operate  the  belt,  this  saving  reducing  the  extra 
power  required  to  about  3  units  per  hour. 

The  actual  time  required  to  pass  the  bottles  through 
the  lehr  has  been  reduced  very  considerably  and  we 
may  mention  the  following. — 


From  the  point  of  view  of  cfficienc)  of  annealing 
the  report  of  one  of  the  largest  firms  of  bottle  manu- 
facturers in  America,  after  installing  one  and  then 
ordering  a  further  t5  lehrs  of  this  type  is,  that  the} 
immediately  got  an  increase  of  5  per  cent,  in  the  output 
of  saleable  bottles,  due  solely  to  the  improved  anneal- 
ing. 

We  should  like  to  thank  the  Hartford  Empire  Co.. 


Hartford,  Connecticut,  U.S.A.,  who  have  developed 
this  lehr,  for  their  permission  to  publish  the  foregoinj^ 
account  and  photographs  and  would  mention  that  the 
British  rights  ha\e  been  acquired  by  the  British 
Hartford   Fairmont   Syndicate,   Ltd.,  Audrey  House, 


Ely  Place,  London,  E.C.  i,  the  Continental  interests 
being  in  the  hands  of  Mr.  J.  H.  O.  Bunge,  Watergate 
House,  Adelphi,  London,  W.C.2. 

We  understand  that  one  of  these  lehrs  is  now  being 
erected  at  the  Greenford  Works  of  the  Rockware  Glass 
Syndicate,  Ltd.,  and  that  the  trade  will  shortly  have 
an  opportunity  of  inspecting  it  in  actual  commercial 
operation. 


Type  of  \^'are. 


Weight 
in  ozs. 


vSize  or 
Capacity 


Pieces  per 
]\Iinute. 


Time  going  through 
60  feet  lehr  Tunnel. 


antern  Globe 
ablet  Jar 
'ine  Tray 
bustard 
:ilk  Bottle 
eer 
lask 
merals 


10 .1 
28  i 

8i 
2O 
28 

SI 
14- 


5  square 
11"  dia. 
8  oz. 
Quart 
Quart 

b  oz. 


19. 
10. 

2.6 
18. 

14-  5 
13- 

15-  3 
14-5 


43 
76 
76 
95 
95 
120 

150 
1.50 


mmutes 


Xotc. — In  some  of  the  above  cases,  notabty  the  last  two,  the  lehr  could  have  been  run  much  faster  had 
the  machine  output  demanded|it. 


A  Comprehen.sive  Treatise  on  Inorganic  and 
Theoretical  Chemistry. — XOl.  \'l.  C  (Part  2),  Si, 
Silicates,  by  J.  W.  Mellor,  D.Sc,  pp.  X+  1024;  221 
Diagrams.  London,  Longmans  (ircen  &  Co.,  Ltd., 
1925.     Price  63s.  nett. 

The  sixth  volume  of  Dr.  .Mellor's  Comprehensive 
Treatise  will  receive  a  great  welcome  from  all  scientists, 
and  it  is  of  special  interest  and  value  to  Glass 
Technologists  because  it  contains  the  fullest  and  most 
up-to-date  informiition  regarding  the  chemistry  of  the 
silicates. 

The  "  glass  "  chemist  will  find  this  work  in\a'uable  as 
a  book  of  reference  and  will  be  saved  hours  of  delving 
into  literature,  for  no  fact  however  insignificant  appears 
to  have  escaped  the  notice  of  the  author.  Dr.  Mellor 
indeed  has  collected  in  a  remarkable  manner  everything 
that  is  of  importance  upon  a  diffi(-ult  subject.  Not- 
withstanding its  immense  value  for  reference,  the  book 
is  no  mere  compilation  of  results  for  throughout  it, 
detailed  records  of  observation  are  almost  invariablv 
accompanied  b\'  masterly  comments  uptjn  the  various 
points  arising. 

The  sections  of  greatest  importance  to  the  "  Glass 
chemist  are  those  dealing  with  (1)  Silica  (pp.  1 37-1 45 
and  pp.  236-307);  (2)  Sillimanite  (pp.  453-467);  (3) 
Clays  (pp.  467-.SM);  (4)  filass  (pp.  520-553);  (5) 
Felspars  (pp.  661-691).  In  view  of  the  i)rominence 
lately  achieved  by  sillimanite  as  a  refractory  for  use  in 
the  glass  industry,  the  data  given  regarding  this 
material  will  be  found  very  instructive,  whilst  the 
section  dealing  with  clays  has  only  to  be  read  to  be 


appreciated.  As  might  be  expected,  this  section  upon 
clays  bears  the  stamp  of  the  master  to  a  greater  extent 
perhaps  than  any  other  portion  of  the  book,  and  one 
i:annot  praise  it  too  liighly. 

No  attempt  is  made  to  deal  with  processes  of  manu- 
facture in  the  section  upon  glass,  and  this  is  only 
natural  in  a  work  of  this  description.  Opening  with 
a  short  but  interesting  account  of  the  historical  de- 
velopmeiU  of  tiic  industry,  and  dismissing  methods  of 
production  in  a  few  lines,  the  section  is  mainly 
concerned  with  the  physical  and  chemical  properties 
of  glass,  .'ind  how  these  properties  are  related  to  the 
composition  of  the  glass.  The  (4iief  physical  propertie  ; 
under  review  are  specific  gravity,  hardness,  viscosity, 
surface  tension,  elasticitx*,  tensile  strength,  crushing 
strength,  melting  point,  expansion,  thermal  con- 
ductivity, specific  heat,  refractive  index,  light 
absorption,  fluorescence,  electrical  conductivity  and 
dielectric  constant.  On  the  chemical  side  a  very  full 
account  is  presented  of  the  many  researches  which  have 
been  carried  out  from  time  to  time  upon  the  influence 
of  various  reagents  upon  glass.  It  can  be  said  with 
truth  that  this  section  is  a  mine  of  useful  information 
and  as  an  indication  of  the  extent  of  our  knowledge 
of  the  various  properties  of  glass  it  leaves  nothing  to 
be  desired. 

The  lists  of  references  which  follow  each  important 
section  are  noteworthy  features  of  the  book,  and  pay 
a  striking  tribute  to  the  thoroughness  and  care  with 
which  Dr.  Mellor  has  pursued  his  task. 
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Coloured  Glass  and  Glass  Decoration. 

By  JAMES    H.  GARDINER,  F.Inst.P. 


Much  lias  been  written  and  experienced  in  jecent 
}ears  of  the  defects  in  glass,  and  of  the  need  for 
rational  scientific  procedure  in  all  the  departments 
enijaj^ed  in  its  manufacture.  Therefore,  it  is  with 
feelinj^s  of  relief  and  not  a  little  pleasure  that  one  can 
turn  to  another  side  of  the  question  and  be  occupied 
with  a  more  pleasing-  phase  of  the  industry. 

In  coloured  glass  and  coloured  glass  making  we 
have  what  may  be  termed  the  poetry  of  the  glass 
industry  ;  there  is  something  that  attracts  the  eye  and 
gives  to  the  study  and  production  of  coloured  vitreous 
material  a  charm  of  its  own. 

This  is  particularly  striking  in  the  case  of  Gems. 
The  Oriental  I-luby,  the  green  Emerald,  the  violet 
Amethyst  and  the  colourless  Topaz,  each  with  a  distinct 
beauty  of  its  own,  have  been  produced  in  nature's 
laboratory  b}-  the  addition  or  otherwise  of  traces  ol 
metallic  colouring   matters  to  crystalline  alumina. 

Apart  from  the  intrinsic  pleasure  that  is  given  to  the 
worker  in  the  production  of  coloured  glass,  and  the 
knowledg-e  that  he  has  at  his  command  a  vast  number 
of  metallic  substances  capable  of  jproducing  effects  of 
both  beauty  and  utility,  he  has  also  the  wholesome 
couerousness  of  much  uncertaint)-  both  in  the  pro- 
duction or  reproduction  of  his  desired  result,  even  when 
equiipped  with  rare  formuhe,  voluminous  notes,  and 
long  experience,  he  is  often  confounded  by  the  most 
astonishing-  differences  between  what  he  expects  and 
what  he  actually  finds  at  the  end  of  his  lehr  ! 

This  uncertainty  in  result  is  larg-ely  due  to  the  rule- 
of-thumb  methods  that  often  hold  swav  in  the  g^hiss 
house,  but  it  can  be  very  larg^ely  remo\  ed  by  careful 
and  scientific  control  in  all  the  chemical  and  physical 
manipulations  involved  in  the  j^roduc-tion. 

One  of  the  objects  of  this  article  is  to  indicate  from 
practical  expericni-e  how  such  control  can  be  best 
applied. 

The  production  of  coloured  glass  carries  us  back  to 
the  very  origin  of  glass  production.  Long  ages  ago, 
beads,  vases,  and  even  lenses  were  produced  in  the 
far  East  and  .specimens  have  been  found  in  the  ruins  of 
the  lost  cities  of  Babylon  and  Nineveh,  the  glass  being 
generally  of  a  faint  g-reen  colour  probably  due  to  im- 
purities in  the  material  used. 

The  best  early  examples  of  true  coloured  glass  have 
been  found  in  ICg^vpt,  and  they  were  produced  there  in 
the  (la\ s  when  that  wonderful  old  nation  was  at  the 
zenith  of  its  culture  and  art  in  the  XVHI  dynasty. 
Some  truly  'beautiful  spci-imens  are  to  l)e  seen  in  the 
British  Museum  of  colom-ed  glass  foiuid  at  Telcl- 
Armana  in  the  ruins  of  Akhnaten's  "  Cit\  of  the 
Mori/on,"  and  they  were  probably  made  there  al)ou1 
3,500  years  ago. 

A  photograph  of  one  of  these  objects,  an  oriia.nient 
in  the  shape  of  a  fish  is  shown  in  Fig.  i.*  Although 
there  is  no  question  as  to  the  extreme  age  of  this  spec  i- 
men,  it  shows  no  evidence  of  the  decomposition  that  is 

*From  Thj  Life  and  Times  of  Ahhnaion,  by  ,^rthur  Weigall. 
Thornton  Bulterworlh,  Ltd. 


usually  found  on  the  surface  of  ancient  gHtss,  the 
colours  are  all  remarkabh'  fresh.  The  prevailing  tints 
are  blue,  green,  turquoise  and  black,  the  lips  and  some 
other  parts  are  ornamented  with  a  canary  j  ellow  glass. 
The  black  would  present  no  difficulty  to  the  artist, 
for  the  manganese  oxides  were  in  general  use  as  pig- 
ments in  those  times,  the  blues,  greens  and  turquoise 
could  easily  be  produced  from  the  ores  of  copper  and 
cobalt  that  are  still  mined  in  the  locality.  The  source 
of  the  yellow  which  resembles  the  cadmium  o;- 
uranium  oxides  is  more  difficult  to  trace,  but  we  can 
see  quite  easily  from  this  and  similar  objects  produced 
in  that  period  that  the  Egyptian  craftsman  had  not 
only  mastered  the  production  of  pleasing  colours  but 
was  able  to  produce  a  thoroughly  stable  material  which 
still  stands  as  a  permanent  record  of  his  skill. 

The  most  prevailing  colours  of  early  Egyptian 
glasses  were  the  greens,  blues  and  blacks,  particularly 
in  the  form  oF  opaque  enamels  and  the  cases  in  the 
British  Museum  contain  many  fine  examples  of  these 
glasses  and  glazes. 

As  has  been  indicated,  a  good  deal  of  the  interest  in 
these  specimens  of  early  coloured  glass  lies    in  the 


Fig.  1. 

Ornament  in  Coloured  Glass,  tigypt,  B.C.   1370.    (Half  size). 

slabilit}-  of  the  material ;  the  surface  in  man}-  instances 
shows  no  sign  of  decay  after  3,000  years. 

Stability  is  a  matter  of  great  importance  to  the 
maker  of  coloured  glass,  as  his  products  are  generally 
intended  to  be  lasting.  This  is  notably  the  case  with 
the  coloured  glass  used  for  architectural  purposes, 
particularly  in  the  glass  used  for  the  windows  of 
churches  and  cathedrals,  a  subject  that  we  shall  refer 
to  in  detail  later. 

To  leturn  to  ancient  glass,  in  both  coloured  and 
( oloiu'less  vai'ieties  there  is  usually  an  indication  of 
instability  in  the  form  of  a  more  or  less  beautiful 
irredescence  of  the  sm-face.  This  has  been  caused  b}- 
the  condensation  of  moisture  upon  the  surface,  which, 
by  prolonged  action,  has  combined  with  the  more 
soluble  constituents  of  the  glass,  gradually  increasing 
in  alkalinil)-  until  the  surface  has  become  coaled  with 
a  kind  of  film  of  alkaline  silicate,  which  has  eaten  into 
it  and  produced  a  succession  of  pits  and  blisters,  both 
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of  which  shine  with  the  irredescent  colours  clue  to  thin 
films.  A  mai,''nified  imaye  of  such  a  suface  of  ancient 
i,^lass  is  shown  in  Fij^.  2,  which  somewhat  resembles 
a  painted  surface  that  has  been  exposed  to  heat. 

The  importance  of  this  subject  to  the  maker  of 
coloured  g^lass  can  be  seen  in  the  next  instance,  that 
of  a  piece  of  fourth  century  cathedral  window  j^lass  ; 
this  is  from  a  sheet  made  by  takint^  a  lij^'ht  i^'-reen  metal 
and  flashini^  upon  one  side  a  thick  layer  of  ruby  and 
upon  the  other  a  thin  coat  of  bluish  <,'-reen.  The  ruby 
has  stood  up  but  the  screen  has  s^iven  way  and  its  de- 
composition has  e\  idently  brought  the  metallic 
constituents,  copper,  nickel,  and  cobalt,  into  such  a 
condition  that  they  have  been  able  to  separate  from 
the  silica  and  fonm  themselves  into  a  system  of  con- 
centric diffusion  rinj^s  round  nuclei  of  various  shapes. 
Under  the  microscope  these  "  periodic  precipitations  " 
as  thev  have  been  called  are  extremely  beautiful,  and 
the  specimen  Fi^.  3  is  an  interesting;"  adflition  to  a 
collector's  cabinet,  but  it  is  manifestly  a  failure  for 
the  purpose  for  which  it  was  intended.  It  is  brought 
forward  as, an  illustration  of  the  care  that  is  needed  to 
be  sure  that  the  material  produced  should  be  stable. 

In  the  production  of  coloured  ,t,'"lasses  for  the 
purposes  just  stated,  and  indeed  for  all  purposes, 
systematic  tests  should  be  made  of  the  alkalinity  of 


. ..  rm-- 

Fig.  2. 

Pitted  Surface  of  Old  Coloured  Glass. 

X  20. 

all  melts.  This  instability  in  some  coloured  g^lasscs  is 
by  nt)  means  unusual.  The  writer  once  met  an  artist 
in  cok)ured  f^'lass  who  in  exhibiting-  his  productions, 
which  were  certainly  fine  as  reg^ards  colour  and  appear- 
ance, found  it  necessary  to  lick  the  j^'^lass  with  his 
tonj^ue  and  polish  it  with  his  sleeve  to  "  bring  out  the 
colour." 

Glass  that  is  intended  to  be  colourless  often  becomes 
coloured  if  exposed  to  sunshine  for  a  length  of  time. 
This  is  probably  due  to  the  short  ultra-violet  radiation 
present  in  sunlight.  Colour  produced  in  this  way  is 
almost  always  amethyst  or  violet  and  is  due  to  the 
presence  of  mang^anesc  that  has  been  added  to  the 
batch  as  a  "  decolouriser, " 


The  writer  has  in  his  possession  some  broken  flint 
tumblers  and  similar  (jbjects  which  were  sent  from 
Australia.  The  glass  has  assumed  throughout  its 
mass  a  deep  amethyst  colour.  As  this  action  of  .solar 
radiation  is  of  interest  and  importance  the  following 
particulars  are  quoted  from  a  letter  from  the  Geological 
Survey  Laboratory  of  Perth,  Western  Australia,  which 
accompanied  them. 

"  On  the  Coolgardie  and  adjacent  gokl  fields  which 
prior  to  1893  were  uninhabited  desert,  the  ground  is 
strewn  thickly  in  places  with  fragments  of  tumblers 
etc.  turned  to  all  shades  of  purple.     Where  frag- 
ments are  partly  buried  under  the  soil  the  exposed 
part  is  much  deeper  in  colour  than  the  unexposed 
....  by  heating    to     redness    and    cooling-  the 
purpling  was  completely  removed." 
The  effect  is  often  seen  in  England  in  old  windows 
that  have  received  much  sunlight  although,  of  course, 
the  colour  is  very  faint. 

The  same  colouration  is  produced  in  glass  by 
prolonged  exposure  to  X-rays  and  is  also  seen  very 
distinctly  in  glass  vessels  that  have  been  used  in  the 
preparation  and  storing  of  radium  compounds.  In  deal- 
ing specifically  with  the  present  day  production  of  col- 
oured glasses  we  propose  first  to  deal  with  the  manufac- 
ture of  the  so-called  antique  glasses  that  are  used  for 


Fig.  ;{. 

Periodic  Precipitation,  x  100. 


coloured  windows,  particularly  for  use  in  churches  and 
cathedrals. 

This  is  an  industry  for  which  one  or  two  glass- 
houses in  England  have  become  famous  and  the  pro- 
duction is  of  a  very  special  and  select  character.  .■\ 
golden  rule  for  the  work  is  the  avoidance  of 
"  extremes."  The  colours  as  a  whole  must  not  be  too 
brilliantly  pure,  and  the  glass  must  not  be  clear  or 
plain.  It  must  be  remembered  that  the  mediaeval  work 
which  is  taken  as  the  ideal  of  present  day  attainment 
was  carried  out  by  individual  hand  labour  without  any 
of  the  modern  mechanical  aids,  and  for  colouring- 
materials  the  old  world  artists  were  not  able  to  secure 
their  oxides  in  such  a  state  of  purity  as  we  can  do 
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The  WELLMAN  Type  L  PRODUCER 


WILL 


REDUCE 
YOUR  FUEL 
CONSUMPTION 


'^lEWING  the  present  state 
of  the  Glass  Trade  and 
the  keenness  of  competition  in 
the  home  and  foreign  markets, 
you  cannot  but  be  impressed 
with  the  urgency  of  the  need 
for  cuts  in  the  costs  of  pro- 
duction, and  in  particular, 
economy  in  Fuel  Consumption. 


That  the  Wellman  Type  L 
Producers  are  enabling  Glass 
Manufacturers  to  cope  with    present-day   conditions    is   amply   evidenced  by  the 
increasing  demand  for  these  machines  and  repeat  orders  received.     A  repeat  Order 

for  7  L  Type  Producers  has  just  been  received  from  a  leading  Continental  Glass- 
works, bringing  the  total  number  of  these  machines  supplied  to  this  one  firm  up  to 

14.  We  invite  you  to  write  us  for  full  particulars  of  our  Gas  Machines,  and  to 
allow  us  to  submit  data  showing  how  your  Fuel  Consumption  may  be  reduced. 


No.  10  TO  GASIFY  UP  TO  4,000-lbs.  COAL  PER  HOUR. 
No.    8  TO  GASIFY   UP  TO  2,600.1bs.  COAL  PER  HOUR. 


The  WELLMAN  SMITH  OWEN  ENG.  CORP.  LTD., 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS       ::      ::       DARLASTON,   S.  STAFFS. 


r«/tpAon«— HOLBORN  2588/9. 


re/earomj-"  PRINCIPIUM,  WESTCENT,  LONDON." 
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to-day  bv  sending  an  order  to  a  chemical  warehouse. 
They  were  oblig^ed  to  use  crude  and  imperfectly  under- 
stood mineral  products  and  to  a  large  extent  had  to 
prepare  their  pigments,  as  many  of  the  old  world 
painters  are  said  to  have  done  "  out  of  their  own 
brains." 

The  so  called  ivhite<;  that  are  used  for  the  un- 
coloured  portions  of  the  windows  are  produced  from 
the  standard  colourless  batch  by  adding  varying  pro- 
portions of  old,  partly  coloured  cullet,  with  traces  of 
Ilmenite  ore,  or  Zatfres  (a  crude  form  of  cobalt).  In  this 
way  a  succession  of  faint  tints  may  be  prepared  suited 
to  the  particular  subject  in  hand.  A  good  selection 
of  these  "  whites  "  can  be  kept  in  store  for  selection 
bv  the  artist.  The  sheets  are  generally  made  in  the 
form  of  cylinders  or  "  muffs  "  about  14  ins.  long  and 
six  or  eight  inciies  in  diameter.  These  "  muffs  " 
although  the\'  should  not  be  made  truh-  clear  or 
cylindrical  as  would  be  the  case  if  plain  \\  indow  glass 
were  being  produced,  should  not  be  too  roughly  made. 
Slight  irregularities  in  thickness  and  shape  are  allow- 
able and  indeed  desired,  but  this  must  not  be  overdone 
or  the  work  becomes  sloppy  and  is  ultimately  found 
amongst  the  "  rejected  "  sheets  in  the  store.  After 
the  cylinders  have  been  made  they  are  well  annealed 
and  are  then  passed  on  to  the  flattening  shop.  Here 
a  cut  is  made  in  the  direction  of  the  length  and  thev 
are  passed  into  the  flattening  kiln  where  by  means  of 
wooden  or  iron  tools  they  are  opened  out  and  formed 
into  roughiy  flattened  sheets  and  again  annealed. 

Coloured  sheets  are  made  by  the  method  of  flashing 
a  thin  layer  of  a  deep  colour  on  to  the  thick  body  of 
the  muff ;  by  rolling  the  ball,  which  is  to  form  the  mufi", 
in  crushed  or  powdered  coloured  glass  and  melting 
all  together  so  as  to  give  a  coating  in  var\  ing  shades 
and  streaks;  or  by  making  the  muff  entirely  of  coloured 
glass  or  "  pot  metal."  An  almost  infinite  \ariet\-  of 
y  colours  can  be  produced  by  these  means.  In  the  first 
process,  that  of  flashing,  very  great  care  has  to  be 
taken  that  the  metal  of  the  coloured  flash  shall  have 
the  same  physical  properties,  viscosity  at  a  given 
temperature,  and  co-eflicient  of  expansion,  as  the  body 
of  the  muff,  otherwise  even  with  the  most  careful 
annealing,  trouble  will  assuredly  follow  it  into  its 
ultimate  destination,  the  cullet  box.  The  fact  is  that 
many  of  the  oxides  that  are  used  for  colouring,  par- 
ticularly the  oxide  of  cobalt  used  for  all  shades  of  blue- 
lias  a  flecided  hardening  effect  upon  the  glass.  It  is 
advisable,  indeed  necessary,  if  waste  of  time  and  money 
is  to  be  avoided,  to  carefully  test  the  softening  point 
and  expansion  of  each  pot  of  coloured  glass  that  is 
made  and  so  adjust  its  composition  that  its  properties 
correspond  and  the  metal  with  which  it  is  to  be  used. 

Details  of  this  kind  show  the  need  for  an  intelligent 
works  chemist  and  a  good  deal  of  daily  testing  and 
recording  that  to  the  superficial  observer  may  appear 
unnecessar}-,  but  without  which  efFi(~iency  and  success 
is  impossible. 

As  regards  the  colours  for  the  flashes  or  pot  metals, 
the  softer  or  mellow  shades  can  be  produced  by  the 
method  of  juflicious  blending.  A  variety  of  shades  of 
green  can  be  produced  by  making  up  the  batch  with 
pure  c(>pper  oxide  and  adding  varying  small  per- 
centages of  uranium  oxide,  nickel  oxide,  cobalt  or 
Zaffres.      In  this  way  an  infinite  variety  of  tints  can 


be  produced  from  citron  through  the  sage  greens  up 
to  pure  emerald  and  the  beautiful  bluish  greens  thai 
play  such  a  prominent  part  in  some  of  the  best  modern 
windows. 

The  shades  of  blue  can  also  be  produced  in  the  same 
way  taking  pure  cobalt  as  a  standard  ;ind  softening 
down  with  chromic  oxide  or  iron. 

As  regards  \ellows  some  very  good  cokjurs  can  be 
produced  by  uranium  or  cadmium  or  both,  but  for  the 
pure  canary,  deepL-ning  into  orange  it  is  usual  to  have 
recourse  to  the  method  of  staining  with  silver — these 
silver  stains  are  made  by  mixing  silver  oxide  with 
kaolin  or  some  such  inert  material  and  applying  it 
as  paint  to  the  colourless  glass,  which  should  be  rich 
in  lime,  and  then  heating  it  in  the  kiln  to  just  short 
of  softening  point  when  the  silver  will  combine  with 
the  glass,  producing  a  shade  of  a  depth  that 
corresponds  to  the  amount  of  silver  present  in  the 
paint. 

Although,  as  has  been  pointed  out,  the  general  rule 
in  the  production  of  church  window  glass  is  to  avoid 
extremes  there  are  certain  portions  of  a  window  scene 
where  the  most  vivid  and  brilliant  colours  are  needed. 
These  colours  are  mostly  emerald  green,  pure  blue, 
amethyst  and  particularly  the  rich  purple  ruby  some- 
times seen  in  old  mediaeval  windows. 

For  the  successful  production  of  these  colours  no 
pains  should  be  spared  to  secure  purity  and  cleanness 
in  every  detail,  special  new  and  clean  pots  should  be 
used  for  the  melts,  and  it  should  be  seen  that  the  batch 
used  would  produce  a  clear  and  colourless  melt. 
Tested  material,  particularly  the  oxide  of  copper 
which  is  often  used  in  the  form  of  copper  scales,  should 
be  secured  and  care  should  be  taken  through  all  the 
operations  of  founding  and  working  that  no  foreign 
matter  should  get  into  the  melt. 

The  same  may  be  said  of  the  blue  and  amethyst;  the 
oxides  of  cobalt  and  manganese  that  are  used  in  these 
glasses  can  be  obtained  in  a  state  of  purity  but  it  is 
always  advisable  to  carefully  examine  and  test  each 
new  supply  of  material  as  it  comes  into  the  works. 

As  regards  ruby  the  writer  wishes  to  draw  special 
attention  to  the  details  in  its  production.  It  has 
often  been  suggested  that  the  secret  of  how  the  old 
mediaeval  craftsman  produced  the  magnificent  ruby 
that  is  seen  in  some  old  windows  has  been  lost,  and 
in  a  certain  way  this  is  a  fact,  for  how  such  results 
could  be  produced  with  the  limited  chemical  knowledge 
and  resources  of  those  days  is  a  constant  puzzle,  but 
there  is  no  question  that  with  proper  care  and  patience, 
ruby  glass  can  be  produced  to-day  that  is  at  least  quite 
equal  to  any  that  has  been  made  in  the  past. 

It  is,  of  course,  well  known  that  the  best  ruby 
coloration  in  glass  is  due  to  the  presence  of  gold 
(although  it  is  a  curious  fact  that  the  colour  of  the 
Oriental  Ruby  is  not  due  to  gold  but  to  chromium), 
and  that  the  gold  is  in  a  colloidal  state. 

The  researches  of  many  chemists — of  Faraday  in 
particular — demonstrated  that  gold  could  be  pre- 
cipitated from  its  solution  in  such  a  finely  divided 
state  that  the  particles  would  remain  suspended  in- 
definitely, and  that  such  colloidal  solutions  were  of  a 
magnificent  purple  or  ruby  colour  when  seen  by 
transmitted  light. 

It  is  only  by  the  greatest  care  that  these  solutions 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  without  justification   are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  histcry 
IS  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
AH-British  Built  Feeder. 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "RANKIN"  Feeder  is  built  for 
service  ai;d  will  outlast  all  others. 


Demonstrations  of  the  RANKIN 
AUTOMATIC  GLASS  FEEDER  will 

be  arranged  by  appcintment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 

THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 

Telegrams  :  Natiglaso,    London.  7 eleplione  Nos.  :    Holborn,  140  and  141. 
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can  be  produL-ed  and  rendeied  permanent.  A  variation 
in  liie  streny  th  or  speed  of  the  pi  ecipitant  or  the  least 
accidental  impurity  causes  the  coag^ulation  of  the 
particles  which  take  the  form  of  either  deep  h\u<t  col- 
our or  mudd\-  brown  deposits. 

The  colour  in  gold  ruby  glass  is  due  to  this  finely 
divided  gold  and  b}'  means  of  the  ultra  microscope  the 
separate  minute  particles  of  metal  are  quite  easily  seen. 

It  is  easy  to  understand  that  to  get  the  best  results 
in  the  production  of  gold  ruby  glass  very  great  care  is 
necessary  in  all  the  operations,  in  fact  it  needs  to  be 
watched  much  as  a  cat  w^atches  a  mouse,  from  the  time 
of  mixing  the  ingredients  until  the  glass  lea\es  the 
workman's  hands.  The  most  suitable  batch  for  this 
glass  is  a  soft  lead  mixture  containing  an  excess  of 
antimony  and  arsenic  and  all  the  materials  used  should 
be  in  the  highest  state  of  purity  obtainable.  Care,  too, 
should  be  taken  that  no  trace  of  foreign  matter  should 
get  into  the  batch  during  mixing.  It  is  a  good  plan 
to  reserv'e  special  mixing  trays  and  tools  for  the  gold 
batch  and  see  that  they  are  kept  scrupulously  clean  and 
not  used  for  any  other  glass  ;  if,  as  is  generally  the  case, 
hand  mixing  is  emplo\ed,  the  mixing  shovel  and  other 
tools  should  be  of  wood  and  not  of  metal.  The 
preparation  of  the  gold  solution  also  needs  care. 
"  Fine  "  gold  should  be  used  and  it  is  best  to  obtain 
it  in  the  form  of  thin  foil  as  this  is  more  easily  dissolved 
in  the  acids.  Pure,  re-distilled  nitric  and  hydro- 
chloric acid  should  be  used  in  the  proportion  of  two 
parts  hydrochloric  to  one  of  nitric  and  when  all  the 
gold  is  dissolved  it  should  be  slowly  evaporated  until 
it  becomes  of  a  dark  treacly  consistency;  it  can  then 
be  dissolved  in  distilled  water  and  made  up  in  solutio.i 
of  known  strength  for  use. 

A  usual  strength  for  the  gold  is  one  ounce  of  metallic 
gold  to  two  hundred  pounds  of  batch.  The  necessary 
amount  of  the  gold  solution  prepared  in  the  way 
described  can  then  be  sprinkled  over  the  prepared  batch 
and  the  whole  very  thoroughly  mixed  using  only  clean 
wooden  tools  for  the  purpose,  it  should  at  once  be 
"  charged  "  into  a  new  pot,  stoppered,  and  the  stopper 
well  luted  (taking  care  that  no  clay  gets  into  the  pot 
in  the  process).  The  pot  is  not  opened  until  the  metal 
is  finished  and  it  is  then  cooled  off  and  worked 
'  immediately,  the  metal  should  be  clean  and  in  thickness 
a  quarter  of  an  inch  or  so  perfectly  colourless.  Thick 
lumps  will  be  of  a  faint  straw  colour. 

The  metal  although  soft  can  be  easily  worked  and 
is  formed  into  sheets  in  a  vva}'  most  suited  for  the 
purpose  to  which  it  is  to  be  used.  For  window  work 
it  is  usual  to  form  it  into  square  boxes  of  irregular 
thickness  which  is  easily  cut  into  flat  plates.  The 
annealing  needs  care  and  the  temperature  of  the  lehr 
or  kiln  should  be  lower  than  that  used  for  ordinary 
;  work  on  account  of  the  low  melting  point  of  the  glass, 
otherwise  "  colouring  "  may  take  place  during  anneal- 
ing which  is  undesirable. 

When  the  pieces  of  ruby  glass  have  been  cut  to 
j  the  shapes  for  the  purpose  for  which  they  are  to  be 
i  used  comes  the  operation  of  colouring;  this  is  done 
I  by  placing  the  slabs  of  glass  in  a  kiln  and  slowly 
j    raising  the  temperature  almost  to  the  softening  point. 

ilf  the  glass  is  watched  during  this  rise  in  temperature 
it  will  'be  seen  to  pass  from  the  faintest    and  most 
I    beautiful  of  rose  tints,  through  the  rare  pigeons-blood 


rub}'  to  the  rich  dfcp  jjurple-ruby  that  (jnce  seen  i.s 
never  forgotten.  If  the  firing  is  pushed  beyond  this 
stage  the  metal  ijccomes  blue  and  if  still  further  forced 
the  particles  of  gold  so  coagulate  that  the  metal  may 
become  "  rusty  "  and  all  its  beauty  is  lost.  Of  c(jurse 
the  material  can  be  removed  frf)m  the  heat  at  any  of 
the  stages  just  described  and  after  cooling  no  further 
change  occurs. 

Ruby  glass,  once  made  and  coloured  in  the 
way  described,  is  remarkably  permanent  and  may  be 
heated  and  melted  repeatedly  without  any  further 
change  in  colour,  and  for  many  purposes  in  the  glass- 
house it  is  convenient  to  form  the  metal  into  rounded 
lumps  of  about  one  and  a  half  inches  in  diameter  and 
four  inches  long.  These  "  lumps  "  as  they  are  called 
when  they  leave  the  workman's  hand  are  colourless 
and  are  put  into  a  special  kiln  in  which  the  heat  is 
slowly  raised  until  they  "  colour  "  when  they  are, 
cooled  and  stored  ready  for  use. 

This  operation  is  less  refined  than  the  process  of 
t-olouring  slabs  that  has  just  been  described,  and  indeed 
in  some  cases  it  is  done  so  roughly  that  much  of  the 
real  beauty  and  use  of  the  glass  is  lost. 

Such  a  faulty  production,  however,  well  repays 
careful  examination  and  furnishes  a  fund  of  useful 
information.    A  photograph  of  a  section  i  m..ni.  thick 


Fig.  4. 

Section  of  "  Ruby  Lump."    Full  Size. 

cut  from  the  centre  of  a  "  lump  "  of  ruby  glass  made 
in  this  way  is  shown  in  Fig.  4 ;  in  the  picture  the 
dark  parts  correspond  to  the  ruby  colour  and  the 
white  spiral  is  colourless.  First  of  all  it  is  evident 
that  the  heat  has  been  very  unevenly  applied,  one  side 
being  much  more  deeply  coloured  than  the  other.  The 
lloor  of  the  kiln  upon  which  the  lump  rested  was 
evidently  much  hotter  than  space  above  it.  The  spiral 
lines  and  central  point  have  a  story  to  tell  for  those 
who  can  read  it.  The  lump  had  been  formed  by 
"  gathering  "  the  metal  at  the  end  of  a  blowing  iron 
by  the  method  of  "  turning  "  or  "twisting  "  and  it 
is  clear  from  the  picture  that  the  uncoloured  portion 
corresponds  to  the  stria;  that  are  always  formed  when 
gathering  in  this  manner,  and  this  may  be  due  to  a 
iayer  on  the  surface  very  rich  in  alumina  by  action  of 
the  glass  upon  the  pot  surface,  although  it  hardly 
seems  possible  that  this  can  fully  account  for  it. 

One  other  thing  may  be  learned  from  this  "  faulty  " 
production,  and  that  "is  that  a  gold  containing  glass 
might  be  made  use  of  as  an  indicator  of  temperature. 
I^ods  of  this  glass  fixed  in  different  positions  in  the  kiln 
or  lehr  would  .'<h<>7v  the  va' iations  of  temperature  in 
different  positions. 

[  To  be  continued.  ] 
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PARKINSON  &  SPENCER,  Ltd. 

Ambler  Thorn  Fireclay  IVorl^s, 

HALIFAX,  YORKSHIRE. 

ESTABLISHED  Telephone  r  No.  1207. 

1800.  Telegrams  :  Parkinsoa  &  Spencer,   1207  Halifax 

Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz  : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY,  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE   SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 


FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    RE    SATISFIED    WITH  RESULTS. 


CAMBRIDGE 
THERMO  -ELECTRIC 
PVRO^vlETERS 

Ranges  up  to  140C'  C. 


THE  reliability  ol  Cambridge  Pyrometers,  and  the  ease  with  which  they 
can  be  maintained,  render  them  especially  suitable  for  measuring  stack 
temperatures,  the  temperatures  of  lehrs,  annealing  furnaces,  recuper- 
ators, pot  arches,  etc.  They  are  accurate,  readily  responsive  to  temperature 
changes,  and  of  robust  construction.    Indicating,  recording,  or  combined 
indicating  and  recordmg  outfits  supplied. 


CAMBRIDGE 


INSTRUMENT  C9  L™ 


WORKS  > 
IXJHDON  A 
CAMBRIDGE 


/koc/  Office  ■ 
G  Shotrfooms 


45.GROSVENOR  PLACE 
LONDON  .  S  .W.l. 
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The  Society  of  Glass  Technology. 

Two   Day   r^eeting   in  (Manchester. 


The  eig^hty-sixth  meeting  of  the  Society  which  was 
held  in  the  College  of  Technology,  Manchester, 
extended  ever  two  days,  January  20th  and  21st.  The 
first  session  was  devoted  to  a  discussion  on  "  The  re- 
fractory Materials  of  Use  to  the  Glass  Industry," 
while  the  papers  given  at  the  second  session  dealt  with 
durability  tests  on  bottle  glasses,  and  the  homogeneit\ 
of  glasses  melted  in  pots. 

The  meeting  was  very  popular  judging  from  the 
muster  of  members,  and  a  ver)'  friendly  atmosphere 
prevailed  throughout.  Many  members  took  tea 
together  at  the  College  iifter  the  first  session,  and  so 
rife  was  good  humour  thai  a  party  was  quickly  made 
up,  of  those  sta\  ing  overnight  in  Manchester,  to  visit 
a  pantomine.  This  digression  from  the  usual  routine 
of  business  evidentlv  acted  as  a  tonic,  for  a  keen,  li\ely 
party  assembled  quite  early  the  following  morning  to 
visit  the  works  of  Messrs.  Metropolitan-Vickers 
Electrical  Co.,  Ltd.  The  morning  passed  all  too 
quickly,  for  the  stud\  of  a  large  works  organisation 
and  the  successful  application  in  works  practice,  of 
results  obtained  'b\-  scientific  research,  ipro\'ed  very 
fascinating,  as  well  as  instructive.  Truly,  the  darkness 
was  shattered  bv  a  brilliant  light,  not  to  be  forgotten. 

The  good  times  of  the  meeting  did  not  end  with  this 
visit,  for  a  return  was  made  to  the  Grand  Hotel,  where 
the  ^ayor  of  Salford  was  entertained  to  luncheon.  In 
proposing  the  toast  of  the  -Society,  the  Mayor  paid 
tribute  to  the  splendid  work  already  done,  and  wished 
the  Society  ever}-  success  in  the  future. 

Replying  to  this  toast,  Mr.  Walter  Butterworth 
(Seni(jr)  spoke  \ery  highly  of  the  work  done  by  the 
Society,  and  also  the  Department  of  Glass  Technology, 
of  the  University  of  .Sheffield.  He  regretted  that 
Manchester  had  not  seen  the  g^rcat  opportunity  years 
ago,  but  was  glad  that  Sheffield  University  had  dis- 
played keen  foresight,  and  created  the  Department, 
which  rendered  such  signal  service  to  the  industry  by 
its  own  original  research,  and  also  by  the  preparation 
of  the  Society's  Journal  which  contains  valuable 
abstracts  of  other  relevant  research. 

The  Eighty=Sixth  Ordinary  Meeting. 

First  Session. 

The  chair  was  taken  by  the  President,  Mr.  T.  C. 
.Moorshead,  and  four  new  members  were  elected  to  the 
Society,  including^  one  from  Berlin,  and  another  from 
Holland. 

The  discussion  on  refractory  material  was  opened 
by  Mr.  E.  A.  Coad-Pryor,  B.A.,  in  a  contribution 
entitled  "  The  I'se  of  Refractories  in  the  Glass 
Industry." 

The  speaker  pointed  out  the  value  of  a  periodical 
review,  a  stock-taking  of  the  behaviour  of  refractories, 
and  any  improvements  achieved.  He  thought  that  a 
meeting-  of  manufacturers,  to  discuss  failures,  and  new 
proposals,  might  weH  be  held  annually,  and  in  order 


to  set  the  ball  rolling  on  this  occasion  he  intended  to 
relate  some  of  his  own  troubles.  At  one  time,  working 
on  a  small  experimental  scale,  he  ca.me  to  the  con- 
clusion that  reliable  information  on  the  behaviour  of 
refractories  could  only  be  obtained  from  large  scale 
work,  while  his  results  from  large  scale  observations 
led  him  now  to  think  that  work  on  a  small  scale  was 
the  thing. 

He  spoke  of  the  making  and  firing  of  tank  blcjcks 
which  were  used  in  the  building  of  three  different 
furnaces.  In  two  cases  the  blocks  were  failures,  while 
in  the  third,  thev  were  quite  satisfactory;  therefore, 
a  type  of  block  should  not  necessarily  be  condemned, 
on  its  behaviour  in  one  works. 

In  other  tests,  blocks  made  troni  mixtures  contain- 
ing widely  different  percentages  of  grog,  and  built  into 
one  furnace,  exhibited  not  the  slightest  difference  when 
a  post  mortem  examination  of  the  tank  was  made, 
(ireat  differences  were  observed,  however,  in  blocks 
from  different  makers,  but  having  the  same  porosity, 
refractoriness,  and  of  which  the  firing  temperatures 
were  very  nearly  the  same. 

The  mode  of  operation  of  a  furnace  and  the  kind 
of  clay  used  were,  he  thought,  very  important  factors 
in  the  behaviour  of  a  refractory.  The  specification 
which  had  previously  been  given  for  tank  blocks 
needed  revising,  and  the  speaker  advocated  new  re- 
fractoriness and  after-contraction  tests. 

Failures  due  to  underfiring  were  not  as  common  as 
formerly,  but  flaws  due  to  faulty  moulding  still 
cropped  up.  A  specimen  of  a  block  picked  out  during 
a  trimming  process,  and  exhibiting  a  large  cavity,  was 
shown.  X-ray  examination  of  blocks,  so  as  to  detect 
any  flaws  was  advocated,  the  cost  of  a  suitable  equip- 
ment being  given  as  £3SO-£so°-  Coad-Pryot 
thought  that  users  would  pay  los.  per  ton  more  for 
blocks  examined  in  this  way,  and  a  central  testing 
station  might  well  be  set  up. 

He  suggested  that  makers  of  blocks  should  supply 
some  of  a  standard  size  to  be  built  into  many  furnaces, 
for  trial  runs,  in  order  to  gain  wider  experience  as  to 
their  behaviour.  Again,  a  small  experimental  tank 
might  'be  built  and  after  operation  a  committee  deputed 
to  the  work,  might  hold  an  examination,  and  give  a 
report  on  the  relative  value  of  the  various  blocks 
employed. 

With  regard  to  the  mucli  discussed  refractory, 
sillimanite,  Mr.  Coad-Pryor  cited  an  experience  in 
which  sillimanite  blocks,  placed  above  the  flux  line,  in 
contact  with  silica  blocks,  became  red  hot  on  the  out- 
side in  six  weeks  time.  He  thought,  however,  that 
judicious  use  of  the  material  in  certain  parts  of  a 
lurnace,  should  prove  satisfactory. 

After  thanking  Mr.  Coad-Pryor,  the  President  said 
that  he  extended  his  sympathy  to  the  manufacturers 
of  refractories,  when  he  heard  discussions  such  as  the 
one  proceeding.    In  regard  to  the  X-ray  examination 
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nf  blocks  any  method  of  detection  of  hidden  holes  and 
fractures  would  help  to  iprolong  the  life  of  a  furnace, 
and  he  would  be  very  i^lad  of  some  such  method. 

Mr.  (i.  \'.  Evers  said  that  the  specimen  block  shown 
by  Mr.  Coad-Pryor  was  the  result  of  bad  workmanship, 
and  inexcusible.  He  asked  whether  X-ray  examination 
would  reveal  the  presence  of  fine  thread  fissures,  which 
may  exist  in  the  "  ^"^reen  "  block  as  a  mere  "  layering," 
produced  by  a  bubble  of  air,  or  moisture,  opening-  out 
on  "burning."  He  would  welcome  any  means  of 
detection  and  elimination  of  these  thread  fissures. 

With  regard  to  sillimanite,  he  concluded  from  his 
own  work  and  what  he  read,  that  the  material  was 
of  distinct  use  above  the  metal  line,  but  that  on  this 
line,  it  gave  disastrous  results  in  man\  cases.  He 
suggested  that  sillimanite  did  not  obey  the  same  laws 
as  clay. 

Mr.  Milton  Asquith  said  that  it  was  absence  of 
blocks,  i.e.,  at  the  joints  of  a  tank,  where  25  per  cent, 
of  the  trouble  arose. 

Mr.  W.  J.  Rees  pointed  out  that  the  previous  le- 
fractories  specification  mentioned  by  Mr.  Coad-Pryor 
was  only  a  tentative  effort,  and  he  would  be  glad  to 
know  why  it  failed,  as  refractoriness  and  after-con- 
traction tests  were  specified.  Further,  the  character 
of  the  porosity,  a  very  important  factor,  was  also 
siKvified,  as  smallness  of  pores  tended  to  reduce  glass 
ab.sorption.  He  agreed  that  the  time  was  ripe  for 
overhauling  the  specification,  but  it  was  difficult  to 
obtain  information  of  sound  value. 

The  installation  of  an  equipment  for  X-ray  examina- 
tion was  desirable,  and,  by  means  of  the  X-rays,  air- 
pockets  could  be  detected,  but  he  maintained  that 
users  of  refractories  would  not  pay  more  for  the 
examined  article.  They  bought  in  the  cheapest  market. 
He  was  surprised  that  wider  use  was  not  made  of  the 
casting  process,  as,  speaking  generally,  such  blocks 
were  freer  from  air-pockets. 

Mr.  W.  A.  Mclntyre  testified  to  the  true  indication 
of  the  presence  of  black  cores,  and  large  holes  by  means 
of  X-rays,  but  he  did  not  think  that  small  fissures 
would  be  detected.  He  had  definite  knowledge  f)f 
experiments  made  by  an  experienced  caster,  from  which 
it  was  concluded  that  cast  blocks  were  less  free  from 
air-pf)ckets  than  moulded  blocks. 

Mr.  Ci.  .Simpson  spoke  on  the  satisfa(tor\  life  of 
blocks  containing  small  fissures.  He  had  known 
blocks  containing  rainbow-like  cores  last  for  five 
months,  wherens  some  with  black  cores  lasted  twelve 
months.  With  an  air  cooled  tank,  he  found  that  after 
a  certain  thickness  had  been  reached,  the  joints  did  not 
give  anv  trouble,  and  the  blocks  that  hrd  failed  were 
not  well  burned.  Feeder  parts  that  appeared  the 
"  less  burned,"  proved  the  more  satisfactory.  He 
wondered  whether  X-ray  examination  of  blocks  would 
eliminate  the  need  for  air-cooling  on  a  tank. 

Mr.  F.  W.  Adams  showed  samples  of  refractories 
taken  from  mechanical  feeders.  These  appeared  to  be 
quite  satisfactory,  yet  gave  rise  to  a  "  boil  "  in  the 
metal.  On  analysis,  the  blocks  were  found  to  contain 
3.2  per  rent.  Fe2  O3,  with  no  free  iron.  Bubbles  were 
actually  seen  to  be  arising  from  black  centres,  which 
acted  as  nuclei  for  gas  bubble  formation.  Clay  free 
from  such  specks  was  quite  satisfactory. 


Dr.  .S.  English  asked  Mr.  Coad-Pryor  if  he  could 
ad\ance  any  reason  for  the  failure  of  a  type  of  block 
in  the  two  furnaces,  but  not  in  the  third.  He  also 
inquired  as  to  the  kind  of  glass  used,  its  colour,  and 
composition,  the  rate  of  heating  up  of  the  furnaces  and 
the  rate  of  working  out. 

With  reference  to  the  disastrous  results  obtained  by 
Mr.  Coad-Pryor  with  sillimanite  he  said  that  it  was 
definitely  known  that  some  clays  would  bond  satis- 
iactorily  with  sillimanite  while  others  would  not.  Did 
.Mi-.  Coad-Pryor  use  a  satisfactory  clay  or  was  the 
sillimanite  only  semi-bonded?  Well-bonded  sillimanite 
vvas  as  resistant  to  corrosion  by  glass,  as  was  cla\'. 
.''"illimanite  should  not  have  interacted  with  silica. 

Mr.  B.  P.  Dudding  said  that  nol  enough  reliable 
large  scale  work  was  done.  Furnace  gases  had  a 
distinct  effect  on  refractories.  He  hoped  that  money, 
if  available,  would  be  spent  on  high  class  control,  that 
the  field  of  experience  would  be  widened,  and  that  a 
stimulus  be  given  to  men  doing  pure  research. 

Mr.  Coad-Pr}or  replied  to  the  man\-  questions 
raised. 

Mr.  W.  Angus  Mclnt\re  presented  two  papers  as  a 
basis  for  discussion,  the  first  of  these  bemg  entitled 
"Some  Experiments  upon  the  Development  of  Silli^ 
manite  Refractories  for  Glass." 

The  speaker  gave  results  cf  early  experi.ments  which 
showed  that,  in  order  to  obtain  satisfaction  in  the  use 
of  sillimanite,  careful  selection  .must  be  made  of  the 
bonding  clay.     Ball  clavs  were  unsuitable,  and  the 
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final  choice  lay  with  a  Stourbridge  Old  Mine  Cla\ , 
which  "developed  a  i;ood  crystalline  bonding  of  seconil- 
dary  sillimanite  after  two  hours'  firing  at  1420°  C. " 

Test  pieces  of  blocUs  were  immersed  in  soda-ash,  salt 
cake,  potash-lead,  and  fluorspar  bati  hes,  and  were 
found  to  be  more  resistant  that  ordinary  blocks. 
Spvicial  soda-li.me  glasses  were  melted  at  temperatures 
above  1500°  in  small  pots  made  from  a  selected  mix- 
ture, and  these  pots  showed  very  little  sign  of  attack. 

The  author  de.scribed  a  sillimanite  siege  for  pot 
furnaces,  which  had  \  ielded  good  results  m  pract.i  e. 
.\  mixture  containing  coarse  sillimanite  was  thoroughly 
rammed  on  to  a  prepared  surface,  then  a  fine-grained 
surface  compound  was  applied,  and  after  drying,  was 
ready  for  use.  A  pr-^liminary  firing  was,  however,  to 
be  recommended. 

The  second  paper  by  Mr.  Mclntyre  was  entitled 
"The  Manufacture  of  Some  Experimental  Tank=blocks 
and  their  Behaviour  in  Service.  " 

A  small,  experimental  tank  furnace  was  described, 
in  which  blocks  to  be  compared  were  built.  The  design 
of  the  furnace  was  chosen  to  give,  as  far  as  possible, 
similar  conditions  throughout,  and  the  working  was 
very  carefully  controlled. 

The  chief  defects  to  be  eliminated  from  the  blocks 
were  incorrect  size  and  shape,  laminations,  poor  bond- 
ing, under-firing,  and  black-coring.  High  grog  content 
of  the  .mixture,  a  new  moulding  process,  and  an  effici- 
ently controlled  method  of  firing  were  at  once  found  to 
be  desirable. 

Using  two  fireclays,  two  series  of  blocks  were  pre- 
pared, one  containing  sillimanite,  the  other,  s'.lica.  The 
siliceous  series  was  sub-divided  into  two  sections, 
according  to  whether  use  was  made  of  graded  or  un- 
graded grog. 

.\fter  souring  for  a  short  time,  the  batches  were 
moulded  by  a  pneumatic  ham,mer,  dried,  and  then  fired 
very  rapidly.  Blocks  supplied  by  manufacturers  were 
tested  in  the  same  furnace,  which  was  run  on  a  soda- 
lime  batch  for  six  weeks.  When  examined,  the  silli- 
manite blocks  were  almost  unattacked,  while  the 
siliceous  ones  were  far  superior  to  all  except  one  com- 
mercial variety.  The  remaining  commercial  blocks 
exhibited  most  of  the  defects  mentioned  above. 

"Note  on  a  Design  for  a  Glass  Pot=board,"  by  Mr. 
F.  Winks  M. Sc. Tech. 

The  author  described  a  new  pot-board  which  he  had 
designed  with  a  view  to  eliminating  the  cracks  which 
develop  in  the  hoods  or  bottoms  of  closed  pots,  on 
drying.  The  main  feature  of  this  board  was  a  movable 
central  strip.  The  two  sections  were  mounted  on  ball 
bearing  contacts.  Shrinkage  could  thus  take  place 
without  the  clay  being  dragged  over  the  grog  particles. 

Mr.  G.  V.  Evers  said  that  cracking  in  pot  crowns 
was  often  due  to  the  excessive  weight  of  the  hood,  and 
no  change  in  type  of  the  pot  board  could  eliminate  this. 
He  spoke  of  loose  mouthpieces  which  he  already  had  in 
use  and  which  were  put  into  position  after  the  pot  was 
put  in  the  furnace. 
Second  Session. 

In  the  af)sence  of  the  President,  the  chair  was  taken 
by  Mr.  J.  Connolly,  and  two  papers  were  presented  ;— 


(1)  "Some  Tests  on  Bottle  Glasses  with  the  View  to 
Prescribing   Standards  of   Composition,  "   by   H.  S. 

Blackmore,  B.Sc.  Tech.,  and  I'rof.  W.  E.  S.  Turner, 
D.Sc. 

Professor  Turner,  who  read  these  papers,  remarked 
on  the  great  number  of  tests  which  could  be  applied 
to  the  determination  of  the  durability  of  glass  bottles 
b)"  scientific  workers,  and  on  the  need  for  a  rapid 
method  which  could  be  applied  by  an  unskilled  person 
under  works  conditions.  He  now  presented  an  interim 
report  on  work  done  by  five  members,  working  in  three 
different  laboratories,  at  Sheffield,  Charlton,  and  the 
National  Physical  Laboratory. 

Five  sets  of  bottles  of  different  compositions  were 
.made  in  two  factories,  and  tested  by  the  small  band  of 
workers,  the  tests  employed  being  : — 

(1)  Boiling  a  o.  i  per  cent,  solution  of  narcotine  hydro- 
chloride in  water,  in  the  bottle,  with  examination  every 
few  minutes  of  the  solution  for  any  signs  of  a  deposit. 

(2)  Boiling  the  bottle  for  six  hours  with  distilled 
water,  measuring  the  amount  cf  soda  extracted,  and 
noting  the  final  appearance  of  the  bottle. 

(3)  A  colour  test,  in  which  a  solution  of  N/5,000 
H2SO4  was  charged  into  the  bottle,  with  an  indicator 
such  as  phenol  red,  or  bromo-th)  mol  blue,  and  on  boil- 
ing, the  time  taken  to  produce  the  red  or  blue  colour 
indicative  of  excess  alkali  was  noted. 

The  results  obtained  by  all  the  workers    with  the 
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(Conttnufd  from  pafjc  105). 
narcotine  hydrochloride  test  were  in  fair  agreement, 
and  the  bottles  made  of  glass  containing  less  than  8 
per  cent.  CaO  were  definitely  classed  as  unsatisfactory. 

In  the  boiling  test  (2),  there  was  not  such  good 
agreement  in  results.  Professor  Turner  emphasised 
the  difference  in  results  arising  from  variation  in  tem- 
perature of  boiling-  water  due  to  change  in  barometric 
pressure  at  the  time  of  experiment.  This  boiling  test 
was,  therefore,  not  recommended  for  works  use  until 
more  work  was  done  with  it.  The  colour  test  gave 
results  in  agreement,  and  the  grading  of  bottles  result- 
ing from  its  use  was  the  same  as  when  the  narcotine 
hydrochloride  test  was  used. 

The  tests  showed  definitelj-  that  glasses  containing 
less  than  8  per  cent,  lime,  with  more  than  18  per  cent, 
soda,  were  unsatisfactory. 

Mr.  E.  A.  Coad-Pryor  seemed  to  think  that  the 
micro-agitation  of  the  boiling  water  had  more  influence 
on  the  results  than  had  any  slight  difference  in  temper- 
ature. He  testified  to  the  necessity  for  strict  observance 
of  all  details  of  test.  He  sugg-ested  that  check  analyses 
be  run  on  bottles  showing  peculiar  behaviour.  From 
personal  knowledge  he  could  say  that  users  of  bottles 
were  now  testing  them,  and  he  was  glad  of  that  fact. 

Mr.  F.  W.  Adams  asked  whether  the  treatment  in 
the  mould  rendered  the  outside  of  the  bottles  more 
prone  to  attack  than  the  inside,  and  whether  the  nar- 
cotine hydrochloride  test  could  be  applied  to  the  outer 
surface. 

Miss  V.  Dimbleby  asked  whether  any  tests  had  been 
made  by  boiling  the  narcotine  hydrochloride  alone  in, 
say,  platinum,  in  order  to  determine  whether  any  d^-- 
camposition  took  place  under  prolonged  heating,  in 
the  absence  of  alkali.  Such  decomposition  had  been 
found  to  take  place  with  some  alkaloid  salt  solutions, 
but  she  had  not  observed  it  with  narcotine  hydro- 
chloride, boiled  for  some  45  minutes  in  platinum. 

She  also  enquired  how  the  bottles  were  heated  up  in 
test  (2),  as  any  difference  in  time  taken  to  reach  the 
boiling  point  would  tend  to  affect  the  results  obtained 
with  poor  bottles? 

Professor  Turner  replied  to  these  enquiries,  then 
passed  on  to  the  next  paper. 

(2)  "The  Homogeneity  of  Glasses  melted  in  Pots 
under  Manufacturing  Conditions,"  by  Miss  E.  M.  Firth, 
B.Sc,  and  Professor  \V.  E.  S.  Turner,  D.Sc. 

Several  factors  operated  against  homogeneity  in 
glass,  e.g.,  the  varying  grain  size  and  density  of  the  raw 
materials,  their  different  melting  points,  and  temper- 
atures of  decomposition. 

The  Professor  referred  to  the  observation  made  by 
Faraday  as  far  back  as  1829,  that  a  definite  difference 
in  density  ofjtained  between  the  top  and  bottom  layers 
of  a  pot  of  optical  glass.  Again,  in  1900,  Jackson  and 
Rich  came  to  the  conclusion  that  lighter  and  denser 
parts  existed  in  glasses.  It  seemed  desirable,  there- 
fore, to  test  a  number  of  glasses  melted  unde>-  definitely 
specified  commercial  conditions,  and  the  Professor  now 
presented  results  obtained  in  such  an  investigation. 

Several  kinds  of  glasses  were  procured  from  different 


factories,  and  included  alkali-lead  oxide  glasses,  soda- 
lime  silica  glasses,  potash-limc-silica,  and  a  potash- 
lime-baryta-alumina-boric  oxide  glass.  The  samples 
were  taken  from  the  pots  in  the  following  order:  (i) 
from  the  top  just  when  the  glass  was  ready  for  working, 
(2)  half-way  down  the  pot,  and  (3)  from  the  bottom 
la)er,  about  4  ins.  from  the  bottom  of  the  pol. 

The  chemical  composition  of  each  sample  was  deter- 
mined. Apart  from  a  very  slight  decrease  towards  the 
bottom  of  the  pot,  in  the  boric  oxide  content  of  the 
complex  glass  quoted,  the  results  showed  that  non- 
stirred  glasses  produced  commercially,  exhibited  a  sur- 
prising homogeneity  of  composition  throughout  the  pot. 

Ip  reply  to  a  suggestion  made  by  Mr.  E.  A.  Coad- 
Pryor,  that  samples  taken  from  cordy  metal  should  be 
tested.  Professor  Turner  pointed  out  that  no  special 
specification  was  made  as  to  the  state  of  the  glass  wl  en 
the  samples  were  taken.  One  reason  why  the  work 
had  been  started,  was  an  enquiry  into  the  cause  of 
cords. 

The  Next  Meeting. 

The  next  meeting-  of  the  Society  is  to  be  held  in  the 
Department  of  Applied  Science,  the  University  of 
Sheffield,  on  February  17th,  1926.  Several  papers  of 
general  interest  are  to  be  read,  vnd  we  understand  that 
some  of  the  subject  matter  will  be  as  follows  : — 

(t)    The  Mixing  of  Batch. 

(2)  The  Functioninii  of  Arsenic  in  Glass. 

(3)  The  Influence  of  Small  Amounts  of  Impurity  on 

the  Viscosity  of  Glass.  V.D. 


—  Now  Ready!  — 

Volume  II 

Industrial  Furnaces 

W.  TRINKS,  M.E. 

Fuels,  Furnace  Types  and  Furnace 
Equipment ;  Their  Selection,  and 
Influence  Upon  Furnace  Operation, 

The  Only  Book  in  English 

available     on    this    important  subject. 

405  PAGES.         292  FIGURES. 
27/6  net    (Vol  1,  22/6  net) 
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BOTTLE  MOULDS 

ORDER   YOUR   MOULDS  FROM 


MOUNT  STREET, 
GLASGOW. 


E.  LUNN  &Co., 

Largest  MAKERS  of  MOULDS  in  the  UNITED  KINGDOM 

Quick  Deliveries  and  Complete  Satisfaction  Guaranteed. 
MOULDS  FOR  ALL  TYPES  OF  MACHINES  SUPPLIED 

ALL    MOULDS    MADE    OF    CHILLED    CASTINGS  ONLY. 


Telephone^ 
WESTERN  2792. 


Tclep,rtttns — 
GLASmOLD,  GLASGOW. 


ONE  OF  OUR  RECENT  TESTIMONIALS— 

"  We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supplied  fo  us  which  have  been  working  for  2^  years.  These 
are  still  m  perfstt  -cndition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  They  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 

Reference  on  our  Testimonial  File  :  A.B.  91 . 
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BORAX  GLASS 


GLASS. 

Glasses  of  which  Boric  Oxide  is  a  constituent  have  a  low 
co-efficient  of  expansion,  endure  rapid  changes  of  temperature, 
and  resist  the  action  of  steam,  water,  and  certain  chemicals. 
In  glassworks  practice  the  BoOit  is  introduced  by  including 
Borax  or  Boric  Acid  in  the  batch. 

These  durable  glasses  are  used  for  laboratory-ware,  cooking 
utensils,  illuminating  ware,  batteiy  jars,  miners'  lamps,  water- 
gauge  tubes,  thermometers,  insulators,  etc.  Small  quantities  of 
Boric  Oxide  increase  the  durab  lity  of  lead  oxide  glasses,  whilst 
as  an  ingredient  of  container  glass  it  provides  res  stance  to  the 
corrosive  action  of  acid  juices  and  reduces  breakages  when  the 
charged  vessel  is  heated  (as  in  the  instance  of  preserved  meats). 

A  40pp.  treatise,  "Boric  Oxide  as  a  Constituent  of  Glass," 
gratis  on  request. 

Our  Technical  Department  welcomes 
correspondence  regarding  the  uses 
of  Borax  and  Boric  Acid  in  the 
ENAMELLING,  GLASS,  and 
POTTERY  Industries. 


JLLej>nonQS  ROYAL- 6  6  83. 

Uefe grams   COLEMAN ITE  .TELEW. 

J  LONDON,, 


BORAX  CONSOLIDATED.  LIMITED. 

IG.Eastcheap,  London,  E.G. 3. 
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TRADE  NOTES. 

According  to  a  D.O.T.  Report  just  issued, 
Als^eria  imported  895  tons  of  plate  glass  and  mirrors, 
\alued  at  3,541,000  francs  during  1923  and  700  tons 
valued  at  1,632,000  francs  during  1924.  Other  glass- 
ware imported  during  1923  amounted  to  1,170  tons 
with  a  value  of  6,160,000  francs  and  during  1924,  1,419 
tons  valued  at  7,592,000  francs. 

The  same  Report  gives  the  imports  of  glassware 
(including  insulators)  into  French  Morocco  as  amount- 
ing to  2,305  tons  with  a  value  of  7,000,000  francs 
during  1924.  Of  this  Belgium  supplied  1,395  tons 
and  France  798  tons. 

<3>    o  <j> 

The      British      Industries      Fair     will     be  held 
simultaneously  at  the  White  City,  London,  and  also 
in  Birmingham,  from  February  15th  to  26th  inclusive. 
<>    o  <t> 

B\  an  Order  issued  on  Januarj-  19th  by  the  Minister 
of  Agriculture  and  Fisheries,  the  situation  which  had 
arisen  in  connection  with  the  return  of  packages  con- 
taining straw,  has  been  cleared.  The  new  Orde- 
states  that  : — "  No  hay  or  straw,  from  any  source, 
which  has  been  used  for  packing  purposes,  shall  be 
brought  into  contact  with  any  animal  in  Great  Britain, 
or  be  removed  from  any  premises,  except  used  as  pack- 
ing or  for  the  purpose  of  destruction  or  of  being 
returned  in  a  crate  or  box  to  tlie  sender  thereof  for 
further  use  as  packings.  Hay  or  straw  which  has  been 
used  for  packing  purposes,  if  not  so  used  again  or 
returned  as  herein  mentioned,  shall  be  destroyed." 
000 

At  the  annual  gathering  of  the  St.  Helens  staff  of 
the  United  Glass  Bottle  Manufacturers,  Ltd.,  the 
chairman.  Col.  Hopgood,  was  very  optimistic  as  to 
the  future  both  as  to  the  impn)vement  in  trade  and  the 
position  of  the  company.  He  stated  that  they  (the 
L'.G.B.AL)  had  succeeded  in  rapturing  most  of  the 
present  markets  for  bottles  and  containers  and  would 
soon  be  in  the  position  of  dominating  the  glass  bottle 
market.  This  will  doubtless  be  interesting  news  to 
other  manufacturers  in  this  country. 

<s>  o 

As  was  mentioned  in  a  recent  message  from  ^foscow, 
three  engineers  are  now  making  a  tour  of  the  various 
countries  with  a  \iew  to  deciding  upon  the  best  equip- 
ment for  the  manufacture  of  refractorv  materials  at 
the  works  in  the  Voronezh  region. 

000 

A  prospectus  has  been  issued  by  the  Education 
Committee  of  the  Pottery  and  Glass  Trades'  Benevolent 
Institution  gi\ing  the  general  regulations  for  intend- 
ing students  in  connection  with  the  reading  and 
correspondence  course  of  technical  education,  con- 
ducted by  the  Committee  for  the  benefit  of  salespeople 
in  the  pottery  and  glass  trade. 

000 

The  shareholders  of  Messrs.  Henry  Hope  &  Sons, 
Ltd.,  Birmingham,  the  well-known  manufacturers  of 
patent  roof  glazing,  steel  casements  etc.,  are  being 
invited  to  subscribe  for  50,000  new  preference  and 
50,000  ordinary  shares,  of  a  nominal  value  of  each. 
The  preference  shares  arc  offered  at  par  and  the 
ordinarv  shares  at  30s.  each,  in  ihe  proportion  of  one 


new  share  lor  each  two  now  held.  The  present  capital 
of  the  Company  is  ^,"300,000  and  tlu'  proceeds  of  the 
new  issue  are  to  be  used  to  acquire  a  similar  business 
in  the  United  States. 

<s>    o  <- 

Sir  \\'illiam  Joynson-Hicks  announced  on  February 
3rd  that  as  the  l^^ictories  Bill  would  impose  further 
burdens  upon  industry,  the  measiuc  wmild  not  be 
pi'oceeded  with  at  present. 

Commenting  upon  the  re-organisation  scheme  put 
forward  by  the  directors  of  the  British  (dass  Industries 
Ltd.  (see  page  114)  the  Statist  says: — 

"  The  subsidiary — the  Canning  Town  Glass  Works 
— paid  no  dividend,  and  it  is  not  clear  whether  it 
earned  even  the  interest  on  the  first  debentures.  It  is 
accordingly  \'ery  diflicult  to  sa)-  whether  under  the  new 
scheme  dividends  will  be  sufficient  to  justif}-  the 
present  market  quotation  of  8fd.  for  the  5s.  shares 
of  the  holding  Company." 

o     <>  <5» 

Almost  everybod)-  realises  the  commercial  value  of  a 
"  Good  Trade  Mark,"  but  comparatively  few'  appear  I0 
be  acquainted  with  what  can  or  cannot  be  used  or  the 
necessary  procedure  to  obtain  official  registration. 

We  have  just  received  from  King's  Patent  Agency, 
Ltd.,  146a,  Queen  \'ictoria  Street,  London,  E.C.4,  a 
12  page  booklet,  containing  some  interesting  facts  on 
this  subject  which  are  taken  from  a  paper  read  by  Mr. 
B.  T.  King  before  the  Publicity  Club  of  London. 
Readers  ma\'  obtain  copies  on  application  to  the  address 
gi\en  abo\e. 

.J,      <^>  <r> 

The  Leipzig  Spring  Fair  will  be  held  this  \ear  from 
Februar)'  28  to  Man-h  6.  In  addition  to  the  General 
.Sample  Fair  embracing  all  the  lighter  trades,  including 
glassware,  there  are  numerous  special  Trade  Exhi- 
bitions, (-overing  almost  every  industry. 

<><><> 

In  1924  the  production  of  machine-made  window- 
glass  in  Belgium  showed  a  50  per  rent,  increase  over 
the  output  for  1923,  the  actual  figures  being 
117,300,000  square  feet,  and  52,120,000  square  feet 
respertively. 

<j>    <s>  «t> 

According  to  the  reports  of  the  Prussian  Chambers 
of  Commerce,  the  G^-rman  table-glass  factories  are 
making  for  stO(-k,  Czecho-.SIovakian  competition  being 
so  keen. 

o    <t>  <s> 

In  Silesia  the  table-glass  works  have  combined  for 
the  protection  of  their  .mutual  commercial  interests. 

<3>     <>  <T> 

At  the  annual  exhibition  of  glassware,  held  in 
Pittsburgh,  during  January,  the  Federal  Glass  Com- 
pany were  showing  an  machine-made  goblet.  The 
•machine  makes  the  bowl,  the  stem  and  the  foot  and 
turns  out  the  finished  article  without  any  manual 
assistance. 

The  U.S.A.  imports  of  glass  and  glassware  for 
November,  1925,  showed  an  increase  of  $163,685  over 
November,  1924.  The  greatest  increase  was  in  cut 
and  decorated  ware. 
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NOTICE. 

DEFECTS  IN  GLASS 

BY 

DR.  C.  J.  PEDDLE,  M.B.E.,  F.I.C. 

In  response  to  numerous  re- 
quests we  propose  publishing  in 
book  form  this  series  of  articles 
They  are  being  entirely  re-written 
with  additional  illustrations,  and 
the  book  will  be  published  at 
a  popular  price  shortly. 


GLASS    PUBLICATIONS  LTD., 

TALBOT  HOUSE. 

ARUNDEL   STREET.  STRAND, 
LONDON,  W.C.2. 


New  DEVELOPMENTS  in 
GLASS  FURNACES: 

TEISEN  New  Wasp-Shape  continuous 
Tank  Recuperative  Type 

with  longitudinal  travel  of  flame.  The  most  up-to-date 
Machine  Tank,  possessing  Stream  line  features  and  securing  : 

High  Efficiency 
Long  Life 

Constancy  of  Temperatore 
Easy  Means  of  Regulation 
Good  Access  to  Repair  to  the  Throat 

TEISEN  New  T  Shape  Cross  Flame 
Tank  Regenerative  Type 

For  the  largest  capacities  securing  : 

High  Output  with  Economy  of  Fuel 

by  batter  utilisation  of  the  flame.       Designed  on  the  prin- 
ciple of  the  Modern  Open  Hearth  Furnace. 

LET  ME  STUDY  YOUR  PROBLEMS. 
Individual  Attention  to  all  Furnace  Matters. 
Write  Now— 

Th.  TEISEN,  C.  E. 

Furnace  Engineer, 

20a,  Temple  Street, 

BIRMINGHAM. 

'PAone-Ceniral  1806.     CoWet-TETE.  BIRMINGHAM 


SILLIMANITE 

a  neutral  refractory  material  having 
a     definite     melting  temperature 
above  3270T  (ISOO'C). 

The  December  issue  of  GLASS  reported  the 
following  expert  opinions  expressed  in  papers  or 
discussion  at  the  Leeds  Meeting  of  the  SOCIETY 

OF  GLASS  TECHNOLOGY :- 

Mr.  H.  H.  Houldsworth  (of  the  Fuel  Deparlment,  Leeds 
University). 

"  Experiments  made  on  commercial  sillimanile  bricks 
showed  thai  they  exhibit  very  little  permanent  change  in  dimensions 
on  heating,  their  refractoriness  is  high,  and  they  offer  great 
resistance  to  attack  by  soda-lime-siiica  glass." 

I 

Mr.  F.  G.  Clark  (of  Messrs.  Beatson,  Clark  &  Co.,  Ltd., 
Sheffield). 

"  /  can  testify  to  the  particular  resistance  to  attack  of  a 
mixture  of  about  66§  per  cent,  sillimanile,  from  experimental 
data  obtained  at  my  works." 

Professor  W.  E.  S.  Turner  (of  the  Department  of  Glass 
Technology,  Sheffield  University). 

"  Glass  manufacturers  seemed  lo  be  more  keenly  interested 
in  the  resistance  offered  to  corrosion  by  glass,  by  a  refractory 
material,  than  its  ability  to  withstand  unusually  high 
temperatures." 

Mr.  W.  J.  Rees  (of  the  Refractories  Department.  Sheffield 
University). 

"Sillimanile  mixtures  containing  not  less  than  60% 
sillimanile  were  already  justifying  themselves  for  purposes 
where  a  highly  refractory,  resistant  material  was  necessary. 

P.B.  Sillimanite  is  now  available  in  the 
raw  state,  crushed  and  graded,  and  in 
the  form  of  Bricks,  Blocks,  Shapes,  etc. 

The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Asents  :  PAWLE  AND  BRELICK. 

791,  SALISBURY  HOUSE. 
LONDON  WALL,  LONDON,  E.C.2. 

Telephone  Number    ■    London  Wall  4825. 


Febmary,  1926. 


CLASS 


III 


The  Corrosion  of  Glass  Surfaces. 


By  GEORGE  W.  MOREY. 


Introduction. 

"  To  the  power  of  resisting  the  corrosive  action  of 
atmospheric  agencies  and  aqueous  solutions  possessed 
by  glass  may  be  ascribed  the  extensive  use  of  glass  as 
a  container,  and  in  its  other  uses  this  property  is  £i's(J 
essential.  The  necessity  of  producing  a  glass  resistant 
to  corrosion  definitely  limits  the  compositions  which 
may  be  employed,  and  makes  impracticable  some  o.her- 
wise  desirable  glasses.  The  mechanism  of  the 
corrosion  of  glass  by  water  is  complex,  involving  in  its 
initial  stages  a  probable  miscibility  of  glass,  regarded 
as  an  undercooled  liquid,  with  water,  and  in  its  later 
stages  the  complete  decomposition  of  the  silicates. 
.At  ordinary  temperatures  these  processes  require  a 
long  time  for  their  completion,  but  at  higher  tempera- 
tures they  can  be  followed  in  their  various  stages  to 
the  end.  In  interpreting  the  results  obtained  b}  the 
various  methods  of  testing  glass,  it  is  necessary  to 
bear  in  mind  that  the  term  "  scjlubility  "  has  no  mean- 
ing in  connection  with  such  complex  processes,  and 
the  testing  methods  employed  merely  aflord  a  measure 
of  the  rate  at  which  the  reactions  take  place.  Such 
rates  of  reaction  are  peculiarly  susceptible  to  change 
in  the  conditions  of  experiment,  and  great  care  must  be 
taken  to  specify  these  conditions.  The  effect  of 
various  oxides  on  the  resistance  of  glass  to  corrosion 
is  briefly  outlined. " 

The  resistance  offered  by  glass  surfaces  to  the 
corroding  action  of  atmospheric  agencies  and  aciuc  nis 
solutions  is  a  property  of  great  practical  significance. 
In  a  large  proportion  of  the  many  uses  to  which  glass 
is  put,  its  power  of  resisting  attack  is  the  chief  reason 
for  its  preferment  over  competing  materials;  in  the 
other  uses  a  high  degree  of  chemical  stability  is  an 
essential  requirement,  (ilass  containers  are  used  for 
the  distribution  of  commodities  ranging  'rom  milk  to 
medicines  and  acids,  and  here  the  superiority  of  glass 
leaves  it  without  a  competitor.  More  exacting  are 
the  requirements  of  the  manufacturing  industry  ;  and 
here,  too,  the  choice  of  glass  as  a  container  is  justified 
only  b)'  its  resistance  to  surface  attack  under  extreme 
conditions.  Other  uses  of  glass — for  example,  in 
windows  and  lens  systems — do  not  impose  such  a 
firastic  test,  but  even  here  there  must  be  no  appreciable 
amount  of  surface  alteration. 

That  .glass  must  offer  great  resistance  to  the 
common  corrtxling  agents  is  thus  a  requirement  of 
first  importance.  Indeed,  so  essential  is  this  property 
that  Zschimmer  makes  it  a  part  of  his  definition  of  a 
glass.  From  the  manufacturer's  standpoint,  it 
f)perates  to  limit  definitely  the  coimpositions  that  may 
be    employed.      Many   glasses  ^possessing  desirable 


*  I'aper  presenlcfl  Ijeforc  the  Division  of  hidustrial  and 
Kngineering  rhemistry  at  the  6(>th  meetinf;  of  llic  .American 
rhemical  Society,  April  6— tith,  i<)25. 

t  Geophysical  Laboratory,  Washington,  D.  C. 


optical  or  mechanical  qualities  are  impracticable 
because  of  their  susceptibility  to  corrosion. 

The  study  of  the  effect  of  various  substances  on  glass 
has  occupied  the  attention  of  many  investigators,  but 
in  spite  of  the  large  amount  of  work  that  has  been  done 
the  subject  is  still  in  an  empirical  state.  Nor  is"  this 
surprising.  The  problem  is  not  the  simple  one  of 
determining  the  solubility  of  various  glasses  in  water 
or  other  agent,  that  many  have  supposed.  On  the 
contrary,  we  have  here  to  deal  with  a  complicated 
process,  whose  initial  stage  we  do  not  understand, 
and  whose  later  stages  involve  highly  complex 
equilibria  under  conditions  difficult  to  specify. 

Miscibility  of  Water  and  Glass. 

The  early  experiments  of  Schott*  and  of  Foresterf 
led  to  the  conclusion  that  the  first  step  in  the  attack 
on  glass  surfaces  by  water  consists  in  an  actual  entering 
of  the  water  into  the  body  of  the  glass.  This  has  been 
confirmed  by  many  subsequent  workers,  and  appears 
to  be  a  highly  probable  hypothesis.  It  may  even  be 
argued  that  this  of  necessity  takes  place.  Glass  is 
commonly,  and  rightly,  regarded  as  an  undercooled 
liquid,  a  liquid  several  hundreds  of  degrees  below  its 
temperature  of  equilibrium  with  the  stable  crystalline 
phases.  Water  and  glass  constitute  a  liquid-liquid 
system,  and  is  it  not  probable  that  these  two  liquids, 
instead  of  having  no  miscibility,  or  a  very  limited 
miscibility,  are  mi.scible  in  all  proportions? 

The  question  is  not  easy  to  answer  conclusively. 
The  molecular  mobility  in  a  glass  must  be  limited 
indeed,  and  the  rate  of  penetration  by  water  at 
ordinary  temperatures  must  be  small.  The  process  is 
greatly  complicated  by  the  fact  that  not  only  the 
original  anhydrous  glass  but  also  the  increasingly 
hydrated  product  obtained  as  the  process  of  penetration 
continues  is  essentially  unstable  as  regards  the 
formation  of  crystalline  substances.  The  formation  of 
these  more  stable  phases  is  greatly  accelerated  by  the 
entry  of  water  into  the  glass,  and  usually  the  surface 
of  separation  between  hydrated  glass  and  partially 
crystalline  material  is  practically  coincident  with  that 
between  anhydrous  and  hydrous  glass. 

This  is  not  always  true,  however.  In  experiments 
at  higher  temperatures  the  initial  stage  of  formation 
of  a  highly  hydrated  glass  without  noticeable  crystall- 
ization has  frequently  been  observed.  The  well-known 
observations  of  Barusj  furnish  an  excel'ent  example. 
He  found  that  glass  heated  under  pressure  with  water 
took  up  large  quantities  of  the  water;  at  185°  C,  the 
glass  swelled  enormously,  and  became  white  and  turbid, 
while  at  210°  C.  solution  took  place  rapidly,  and  a  clear 
liquid  was  formed.     Morey  and  Fenner,  sudying  the 

*  Z.  Instrumentenk.,  q,  86  (1880). 

t  Bcr.,  26.  2QI  5  (i8<)3). 

j  Am.  J.  Sci.,  [4]  9,  "'"  (1900). 
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PROGRESSIVELY    DEVELOPED   SINCE    1 9O7. 
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By  arrangement  with  The  Morgan 
Crucible  Co.,  Ltd.,  Battersea,  a 

stock  of  all  refractory  parts  for  our 
feeders  is  now  kept  in  London. 


-<Sxix;>- 


WILLIAM  J.  MILLER,  Inc.,  Swissvale,  Pa.,  U.S.A. 

London  Office  :  366,  Strand,  London,  W.C.2. 

Tel.  No.  ;  Regent  5647. 

Cables :    Autoglasnia,  Rand,  London. 
Autoglasnia,  Pittsburg,  Pa. 
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MOULDS 


YOU   ARE  BOUND  to  improve  the  quality 
and  output  of  your  bottles  and  jars  if  you  use 
GOOD  MOULDS. 

We  supply  moulds  having  the  highest  possible 
workmanship  and  finish.  They  are  produced 
from  the  best  crucible  chilled  castings  and  are 
machined  throughout  to  precision  gauges  by 
practical  mouldmakers. 

Our  service  of  quick  deliveries  and  guaranteed 
accuracy  in  all  respects  is  backed  by  LONG 
PJ^ACTICAL  EXPERIENCE. 

We  speciahse  in  mould  equipment  for  LYNCH, 
MILLER  and  O'NEILL  automatic  machines 
but  an}'  and  all  types  of  moulds  are  undertaken 

No  Order  too  Large.       No  Order  too  SiralL 

We  also  supply  Glassworks  patterns  and  cruci- 
ble iron  castings  of  all  descriptions. 

JOHNSON  RADLEY  &  SONS,  Ltd., 

Chesney  Works, 

Hunslet,  Leeds. 


Telegrams— 
MOULDS,  LREDS 


Telephone — ■ 
IvEEDS  21354. 


'  BROOM  WADE " 


AIR  COMPRESSORS 

BRITISH    AND  BKST 

FOR     ALL  DUTIES. 


BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE. 
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equilibrium  relations  in  the  ternary  system 
H20-K2Si03-Si02  obtained  glasses  containing  from 
8  to  25  per  cent,  water,  a  continuous  series  ranging 
from  hard,  brittle  glasses  to  viscous  liquids  resembling 
ordinary  water  glass.  These  glasses  represented 
solutions  unsaturated  and  therefore  stable  at  the 
temperature  of  formation,  but  as  unstable  at  ordinary 
temperatures  as  the  usual  glass.  The  natural  glasses 
known  as  pitchstones,  highly  siliceous  minerals  con- 
taining up  to  10  per  cent,  of  water,  may  also  be  ex- 
amples confirming  the  Inpothesis  of  an  actual 
miscibiiity  between  water  and  silicate  glasses. 

Instability  of  Glass. 

It  appears  probable  that,  at  high  temperatures  ai 
ieast,  water  and  silicate  glasses  are  miscible  to  a  con- 
siderable extent,  but  the  substantiation  (jf  this  at  low 
temperatures  is  diilicult.  In  addition  to  the  slow 
penetration  of  the  glass  by  water,  tiiere  is  the  complica- 
tion resulting  from  the  essential  instability  of  glass, 
an  undercooleil  liquid  onh'  (jbtainable  because  of  the 
characteristic  reluctance  of  silicates  to  assume  the 
crystalline  condition.  When  water  enters  the  silicate 
liquid,  the  tendenc}  to  form  crystalline  su'bstances 
becomes  greatly  inci  eased.  This  is  especially  true  at 
higher  temperatures.  In  an  extensive  study  of  the 
effect  of  water  near  its  critical  point  (373°  C.  and  212 
atmospheres  pressure)  on  glasses,  carried  out  in  co- 
operation with  his  colleague,  Dr.  N.  L.  Bowen,  the 
writer  has  been  able  to  crystallize  man)'  glasses,  obtain- 
ing from  them  numerous  crystalline  compounds,  in- 
cluding many  well-known  minerals.  For  example, 
from  a  soda-lime  glass  are  obtained  excellent  crystals 
of  quartz  and  of  wollastonite,  the  metasilicate  ot 
calcium.  A  similar  process  probably  takes  place  at 
lower  temperatures  but  too  slowly  ior  the  final  end 
products  to  be  attained,  at  least  in  identifiable  form. 

Another  consideration  makes  the  low -temperature  re- 
action more  difficult  to  follow.  At  higher  tc  mjzeraturcs 
we  have  separation  of  minerals  definitely  in  equilibrium 
with  the  soluti(jn,  minerals  possessing  real  "solubility" 
m  the  aqueous  phase.  At  room  temperature  it  is 
doubtful  if  any  of  these  minerals,  except  quartz, 
possesses  a  true  solubilit}'.  At  low  temperatures  the 
process  is  almost  exclusixely  one  of  decomposition,  and 
there  exists  a  fundamental  distinction  between  the  two 
cases,  a  distinction  important  not  only  for  the  under- 
standing of  the  mechanism  of  the  rorrcjsion  of  glass 
surfaces,  but  also  necessary  to  the  interpretation  of 
the  results  obtained  in  the  testing  of  glasses  for  their 
power  of  resistance  to  such  corrosion.  In  a  S3stem 
composed  of  water  and  a  salt  that  is  not  decomposed 
by  water,  "  solubility  "  of  tb.e  salt  at  a  given  tempera- 
ture has  a  definite  meaning.  Coexistence  of  three 
phases,  solid,  liquid  and  vapor,  in  a  system  rf  two 
components,  water  and  salt,  leaves  but  one  degree  of 
freedom,  and  the  fixing  of  anv  one  of  the  variables, 
pressure,  temperature,  or  the  composition  of  the 
solution,  fixes  the  other  two.  This  is  not  true,  in 
general,  in  a  system  of  more  than  tuo  components. 
As  an  illustration,  the  ternary  system  H20-K2Si03- 
Si02,  which  has  been  studied*  from  iHvP  to  1000°  ("., 

*  J.  Am.  Chein.  Soc,  39,  1173  (1917). 


may  be  chosen.  I<"igure  i  gives  a  number  of  isotheims 
in  this  system  along  each  of  which  pressure  changes 
continuously,  but  for  liie  purposes  of  this  discussion  it 
is  only  necessar)-  to  state  that  the  experiments  were 
carried  out  in  closed  bombs,  from  which  the  water 
could  not  escape.  The  isotherms  al  285°  C.  will  'be 
discussed  first. 

At  this  temperature  ]iotassium  metasilicate, 
K20.Si02,  has  a  true  solubility  in  water,  represented 
bv  the  end  point  of  the  saturation  curve  on  the 
H20-K20.Si02  side  of  the  diagram.  The  actual 
solid  phase  at  this  temperature  is  not  K20.Si02,  but 
its  monohydrate,  K2O.SiO2.H2O.  As  the  proportion 
of  Si02  in  the  liquid  increrises,  the  composition  of 
the  solutions  in  equilibrum  with  potassium  metasilicate 
monohvdrate  follows  the  saturation  (  urve  of  this 
compound  until  it  is  intersected  by  the  saturation 
curve  of  a  second  compound,  richer  in  S  O2,  potassium 
(lisilicate  monoh^ drate,  K20. 2.Si02. ^ ' 2O.      From  the 


Fig.  1. 


fact  that  the  tie-line  H20-K20.-2Si02  cuts  the 
.saturation  curve  of  K2O.2SiO2.H2C)  it  follows  that 
this  compound  also  has  a  true  solubilit}-  in  water  at 
285°  C.  With  a  slightly  greater  proportion  of  Si02 
the  saturation  curve  of  K2O.2SiO2.H2O  cuts  thj 
saturation  curve  of  a  still  more  siliceous  compound, 
K2O.4SiO2.H2O. 

At  200°  C.  conditions  have  become  very  different, 
since,  although  the  metasilicate  monohydrate  is  still 
stable  in  contact  with  its  liquid,  the  disilicate  mono- 
hydrate is  now  decomposed  by  water.  As  the  pro- 
portion of  Si02  is  increased,  starting  from  the 
metasilicate  side  of  the  diagram,  potassium  metasilicate 
monohydrate  remains  the  solid  phase  until  its  solubility 
curve  is  intersected  by  the  solubility  curve  of 
]3otassium  disilicate  monohydrate,  just  as  was  the 
case  at  285°  C.  But  on  further  increase  in  the  Si02 
content,  it  is  found  that  the  disilicate  no  longer  remams 
stable  until  the  ratio  Si02  :K20  in  the  liqu'd  becomes 

[Continued  on  pa^e  115. 
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British  Glass  Industries  Ltd.    Proposed  New  Company. 


Presiding  at  the  fifth  ordinary  general  meeting  of  the  Britisli 
Glass  Industries,  Ltd.,  at  Winchester  House  on  January  22nd, 
Sir  Rowland  F.  W.  Hodge,  Bt.,  in  submitting  the  report  and 
accounts  to  31st  October,  I92_'5,  said  that  they  covered  a  period  of 
twenty-two  months.  In  the  circular  sent  out  on  the  i6th  July  it 
was  stated  that  the  company's  ordinary  shares  in  Glass  Bottle 
Manufacturers,  Ltd.,  had  been  disposed  of  by  the  bank.  The 
satisfactory  feature  about  the  sale  was  that  the  liability  to  the 
bankers  had  been  entirely  extinguished.  The  company's  principal 
remaining  holding  was  in  the  Canning  Town  Glass  Works,  Ltd.  ; 
the  other  investments  were  not  considereil  by  the  directors  to 
be  of  much  value.  For  these  reasons  the  directors  had  stated 
in  the  report  that,  in  their  opinion,  the  investments  now  held 
could  not  be  regarded  as  worth  the  figure  of  £'747,000  at  which 
they  appeared  in  the  balance  sheet. 

With  regard  to  the  Canning  Town  Glass  Works,  Ltd.,  the  com- 
pany now  held  the  whole  of  the  ordinary  shares,  the  second  de- 
bentures, and  an  interest  in  the  first  debentures.  The  par  value 
of  their  holding  was  £530,000,  but  this  figure  was  no  criteri  )n  of 
the  real  value,  lor  the  reason  that  the  company  was  not  in  a  paying 
position.  This  was  primarily  the  reason  for  the  paragraph  in 
the  directors'  report  referring  to  the  proposals  for  the  reorganisa- 
tion of  the  company's  holdings.  The  principal  reason  why  the 
company  had  not  received  any  return  on  these  holdings  was  that 
the  prior  charges  were  much  too  heavy,  and  therefore  the  scheme 
was  twofold  in  its  object.  It  sought  to  simplify  the  present  com- 
plicated position,  and  so  effect  a  reduction  of  the  prior  charges  of 
the  Canning  Town  Co.,  as  well  as  enable  that  company  to  yield 
some  return  on  the  capital  employed  therein.  This  would  neces- 
sarily involve  a  considerable  sacrifice,  at  any  rate  in  paper  value, 
on  the  shares  of  the  British  Glass  Industries.  Up  to  now  the 
Canning  Town  Co.  had  not  met  with  the  success  anticipated,  and 
early  in  its  history  it  became  apparent  that  it  was  vitally  necessary 
to  extend  the  range  of  products  which  could  be  manufactured  at 
the  works.  He  was  told  that  a  measure  of  success  had  now  been 
attained,  the  benefit  of  which  had  yet  to  be  felt. 


Under  the  scheme  it  was  proposed  that  a  new  company  should 
be  formed  which  would  acquire  from  British  Glass  Industries, 
Ltd.,  and  the  Canning  Town  Glass  Works,  Ltd.,  the  whole  of  their 
assets.  The  capital  of  this  company  would  be  approximately 
;^40o,ooo  all  in  ordinary  shares  of  gd.  each.  The  new  company 
would  have  approximately  a  sum  of  £70,000  liquid  capital,  pro- 
vided in  part  by  the  realisation  of  the  remaining  assets  of  the 
British  Glass  Industries,  Ltd.,  and  the  present  liquid  assets  of  the 
Canning  Town  Glass  Works,  Ltd.  The  present  fiirst  debenture 
holders  in  the  Canning  Town  Glass  Works,  Ltd.,  would  be  asked 
to  agree  to  accept  ordinary  shares  in  this  new  company,  in  sub- 
stitution for  their  debentures,  and  the  existing  second  debentures 
owned  by  British  Glass  Industries  would  be  cancelled.  The  effect 
of  this  would  be  that  the  new  company  would  have  no  prior  charges 
over  the  assets  it  acquired.  The  assets  of  the  new  company 
would  be  acquired  at  a  figure  which,  the  directors  were  told,  would 
represent  their  present-day  value.  The  par  value  of  the  new 
consolidated  shares  would  be  gd.  each,  in  order  to  permit  of  a 
share  for  share  distribution  to  the  shareholders  of  British  Glass 
Industries,  Ltd.  The  carrying  out  of  the  scheme  would  be  subject 
to  the  fulfilment  of  certain  promises  made  to  the  directors. 

Capt.  C.  Bedworth,  in  seconding  the  adoption  of  the  report 
and  accounts,  admitted  that  the  scheme  outlined  was  very  drastic  ; 
but  he  thought  it  was  the  only  thing  to  be  done  in  the  circum- 
stances. 

Mr.  Northover  asked  whether  the  directors  had  considered  the 
amount  the  shares  would  realise  in  the  event  of  a  liquidation.  If 
the  shares  would  only  realise  gd.  each  in  a  liquidation,  the  com- 
pany must  certainly  be  in  a  very  terrible  position. 

In  the  course  of  the  meeting,  the  Chairman  said  that  a  meeting 
of  the  company  would  be  called  shortly,  when  the  scheme  he  had 
outlined  would  be  formally  presented. 

The  report  and  accounts  were  adopted. 


Telephone  : 
RO  YAL 
4208-9 


SAND 


Telegrams : 
KAZMILANKO, 
LONDON. 


FOR  GLASS  MANUFACTURE. 

FONTAINEBLEAU.  BELGIAN.  HOHENBOCKAER. 

CAZALY  MILLS  &  Co,  Ltd 

beg  to  announce 

that  they  are  now  able  to  offer  regular  supplies  of  guaranteed 

FINEST  QUALITY  FONTAINEBLEAU, 
HOHENBOCKAER  &  BELGIAN  SANDS 

as  at  present  supplied  to  some  of  the  leading  Crystal  Glass  and 
Bottle  Factories  in  the  U.  K. 

HEAD  OFFICE:  H RANCHES: 

8-9  BYWARD  St.,  LONDON,  E.C.3.    Liverpool,  Glasgow,  Hull,  Southampton. 
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The  Corrosion  of  Glass  Surfaces  {Continued  from  p.  113.) 
the  same  as  in  the  crystalline  disilicate — namely,  two. 
Instead,  before  that  point  is  reached  the  saturation 
curve  of  the  more  siliceous  compound  K20.4Si02. H2() 
cuts  the  saturation  curve  of  the  disilicate,  and  with 
larger  proportions  of  Si02  the  disilicate  is  no  long-er 
stable.  If  water  is  added  to  a  glass  of  the  composit'on 
of  potassium  disilicate  at  285°  C.  most  of  the  glass  will 
crystallize  as  potassium  disilicate  monohydratc,  ^nd 
the  remainder  will  form  a  solution  in  which  potash  anc' 
silica  are  in  the  ratio  of  i  :  2.  If  water  is  added  to  the 
same  glass  at  200°  C,  both  the  solid  and  liquid  phases 
obtained  will  depend  on  the  amount  of  water  added. 
When  a  little  water  is  added,  enough  K2O  will  be 
extracted  from  the  disilicate  to  form  fhe  more  alkaline 
solution  corresiponding  to  the  intersection  of  the  two 
saturation  curves  ;  the  remainder  of  the  material  wTll 
crystallize  mainly  as  the  hydrated  disilicate,  except  that 
the  excess  of  Si02  resulting  from  the  extraction  of 
some  K2O  from  the  disilicate  will  form  the  more 
siliceous  compound,  K2O.4SiO2.H2O.  If  more  wate  ■ 
is  added  more  solution  will  be  formed,  more  disilicate 
will  be  deciimposed,  and  more  K20. 48102. H2O  forn  e(! 
until  at  length  all  of  the  disilicate  will  ha\  e  disappeared. 
Thus,  by  changing  the  amount  of  water  we  have 
changed  the  solid  phase  from  one  having  a  potash  : 
silica  ratio  of  a  disilicate  to  one  havini,"-  the  tetra-silici  t.- 
ratio.  The  disilicate  at  this  temperature  is  do- 
composed  bv  water  and  can  no  longer  be  said  to  have  a 
true  solubility  in  water. 

At  a  slightly  lower  temperature  the  metasilirato  also 
is  decomposed  by  water,  and  from  the  shape  of  the 
isotherms  it  appears  probable  that  at  room  temperature 
all  compounds  of  potash  and  silica  are  decomposed  b\ 
water.  True  equilibrium  at  ordinary  temperatures  in 
any  mixture,  no  matter  how  alkaline,  would  probably 
mean  a  solution  containing  a  vanishingly  small  amount 
of  silica,  the  actual  amount  depending  on  the  amount 
of  K2O  present,  in  equilibrium  with  a  solid  phase  of 
pure  quartz,  or  a  crystalline  compound  of  Si02  ;  nd 
water,  if  any  such  exists.  To  be  su'  C,  "  water  glasses 
containing  a  large  amount  of  silica,  can  be  obtained 
but  such  solutions  contain  the  silica  in  a  colloidal  <  on- 
dition,  and  bear  no  known  relation  to  the  true  solutions 
which  could  co-exist  with  crystalline  phases.  Fo'- 
cxample,  a  potassium  water  glass  can  be  obtained  as 
a  viscous  liquid  which  would  not  be  stable  as  a  true 
solution  below  450°  to  500°  C.  The  end  result  of  treat- 
ing potassium  disilicate  with  water  at  the  ordinar\' 
temperature,  if  the  peptization  of  the  Si02  could  be 
prevented  and  true  equilibrium  attained,  would  be  that 
practically  all  the  Si02  would  be  left  as  quartz,  and  tli( 
liquid  would  consist  of  a  potassium  hvdroxide  solution 
containing  a  small  amount  of  silica.  But  this  solution 
would  in  no  sense  represent  the  solubility  of  potassium 
disilicate  in  water. 

This  system  is  analogous  to  those  obtained  with 
complex  silicates  such  as  glasses,  ceramic  bodies,  and 
glazes,  as  well  as  natural  minerals.  When  such  sub- 
stances are  treated  with  water,  either  at  ordinary 
temperatures  or  at  such  moderate  temperatures  as  ar" 
obtainable  in  autoclaves,  the  compf)unds  are  decom- 
posed, just  as  the  potassium  silicates  are  decomposed, 
and  more  or  less  of  certain  constituents   passes  into 


solution.  In  all  these  cases  the  end  result,  if 
equilibrium  were  attained,  would  be  an  alkaline  liquid, 
containing  small  amounts  of  certain  constituents  and 
\anishingly  small  amounts  of  others,  together  with 
various  crystalline  phases,  depending  on  the  complexity 
of  the  original  material.  But  this  liquid  would  have  no 
bearin;;  on  the  solubility  of  the  substance  that  had  been 
decomposed,  for  the  term  "  solubility  "  has  no  mean- 
ing in  such  a  case.  The  original  state  of  the  material, 
whether  cr}  stalliiu'  or  glassy,  or  a  mixture  of  the  two, 
will  have  no  beaiing  on  the  end  result  of  such  a  de- 
composition, although  it  will  aflect  the  rate  of  dec  om- 
position, and  therefore  the  results  observed  in  any 
experiment  not  carried  to  its  ultimate  conclusion. 

(To  he  cotitiiiiicd . ) 


We  are  informed  by  Mr.  J.  Kelaher,  the  European 
Representative  of  \Vm.  J.  Miller  Inc.  that  he  has 
recently  booked  orders  for  seven  of  the  latest  type 
Miller  feeders  complete  with  electric  timers  ind 
revolving  plungei-  attachments,  four  of  these  being  to 
the  order  of  the  United  Glass  Bottle  Manufacturers 
Ltd.,  and  three  for  the  Co-operative  Wholesale 
S(5ciety's  factory  at  Manchester.  All  sc\  en  feeders  are 
e  xpected  to  arrive  by  the  same  ship,  making  a  total  of 
tweh  e  feeders  on  order  or  being  erected  at  the  present 
time. 

In  connection  with  the  success  being  achieved  by  t'.'C 
Ijlunger  rotating  attachment  as  fitted  to  these  feeders 
we  might  refer  to  an  opinion  we  expressetl  in  these 
columns  (page  416,  August,  1924),  after  seeing  the 
drawings  and  before  the  first  attachment  had  arrived 
in  this  country.  At  that  time  we  staled  that  there  was 
undoubtedly  a  large  field  for  tl  e  device  as  a  preventatc  e 
of  "  stagnant  metal  "  and  an  aid  to  a  more 
homogeneous  gob  from  the  point  of  view  of  tempei  ature. 

The  accuracy  of  this  forecast  has  been  proved  by  the 
number  of  feeders  in  Eurf)pe  which  ha\  e  been  equipp.xl 
with  it  since  August  1924.  Mr.  Kelaher  tells  us  that 
he  has  sold  almost  .:jo  for  operation  with  Miller  feedcs 
wiiilst  he  has  also  supplied  tlic  alt  ichment  for  operation 
in  conjunction  witln  feeders  of  other  mak'Cs. 

 =3xJx3>  

It  is  sometimes  stated  that  glass  forming  machines 
have  been  developed  to  a  greater  extent  than  the  feed- 
ing devices  as  the  first  named  are  able  to  make  ware 
of  differing  shapes,  heights  etc.  at  the  same  time,  but 
that  all  such  ware  must  be  of  the  same  weight  due  to 
the  limitations  of  the  feeder. 

Various  attempts  have  been  and  are  being  made  to 
overcome  this,  by  providing  cam  attachments,  etc. 
whereby  a  cyclic  variation  in  the  movement  of  the 
needle,  etc.  is  given  automatically.  There  still  remains, 
however,  the  difficulty  of  varying  the  times  allowed  to 
the  different  phases  of  the  "  forming  "  cycle.  This 
can  be  overcome  by  making  ea(-h  head  or  unit  of  the 
machine  so  that  it  is  capable  of  being  adjusted  in- 
dependently of  the  others. 
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THE  OPTICAL  SOCIETY. 


the 


At  a  mt-ftiny  of  The  Optical  Society  held  at 
Inipenal  College  of  Science,  South  Kensinj,^ton, 
Ihursday,  21st  January,  1926— Mr.  T.  Smith,  M.A., 
I-.Inst.P.,  in  the  chair — the  following  papers  were  pre- 
sented and  discussed. 

"  The  Interferometer  Patterns  due  to  the  Primary 
Aberrations,"  by  R.  Kingslakc,  A.R.C.S.,  B.Sc. 

In  order  to  obtain  a  rapid  estimate  of  the  quality  of 
a  lens  by  observing  its  behaviour  in  the  interferometer. 
It  IS  necessary  for  the  observer  to  be  familiar  with  the 
characteristic  patterns  of  the  various  primary  aber- 
rations under  various  conditions  of  adjustment.  A 
■method  is  described  by  which  these  patterns  can  be 
easily  calculated  for  any  required  case ;  and  series  of 
typical  patterns  are  shown  together  with  actual  inter- 
ferograms  for  comparison. 

"  A     Trichromatic     Colorimeter     Suitable  for 
Standardisation    Work,"    bv    J.    Guild     ARC  Sc 
F.Inst.  P.,  F.R.A.S.  '  '  " 

The  paper  describes  a  trichromatic  colori.meter, 
which  is  suitable  for  standardisation  work,  as  it  may 
be  employed  to  obtain  the  specification  of  any  colour 
whatever  in  a  form  which  may  be  converted  if  desired 
to  any  fundamental  basis  of  specification.  The  three 
working  primaries  of  the  instrument  are  obtained  by 
means  of  filters.  The  mixing  of  the  primary  colours 
is  effected  by  a  periscopic  prism  which  rotates  past 
three  stationary  sectors.  Provision  is  made  for  add- 
ing any  of  the  primaries  to  the  colour  under  test, 
this  .may  be  necessary  in  order  to  obtain  a  match.  In 
this  way  colours  of  higher  saturation  than  it  is  possible 
to  match  directlv  may  be  dealt  with. 

"  A  Criticism  of  the  Monochromatic=plus=White 
Method  of  Colorimetry,"  by  J.  (iuild.  A.R.C.Sc, 
F.In.st.P.,  F.R.A.S. 

The  author  contends  that,  from  the  practical  stand- 
point of  quantitative  colorimetry,  hue  and  saturation 
are  not  the  funda.mental  elements  of  colour  quality  but 
must  be  regarded  merely  as  derivatives  of  the  trichro- 
matic constitution  of  the  colour.  Practical  and 
theoretical  reasons  are  advanced  to  show  that  what- 
ever may  be  the  advantage  of  specifying  colour  qualit}' 
by  hue  and  saturation  there  are  grave  objections  to 


practical  methods  of  colorimetry  involving  the  direct 
measurement  of  saturation. 

A  n  S"."*  ^^"^  ^^^^""^  Colorimetry,"  by  J.  Guild, 
A.R.C.Sc,  F.Inst.P.,  F.R.A.S. 

The  paper  describes  a  new  method  of  determining  the 
quality  of  a  colour,  as  defined  by  its  position  on  the 
trichromatic  colour  chart,  in  which  only  the  colour- 
matching  properties  of  the  eye  are  involved.  The 
determination  depends  on  two  colour-,matches  in  each 
of  which  the  test  colour  is  matched  by  a  mixture,  in 
unknown  proportions,  of  a  standard  colour  and  a 
monochromatic  colour  obtained  spectroscopically,  a 
dift'erent  standard  colour  being  used  for  the  two 
matches.  An  instrument  is  described  in  which  the 
method  is  embodied. 

A  demonstration  was  given  of  the  "  Trans^Lux  " 
Daylight  Picture  Screen,  by  Messrs.  The  Gaumont 
Company,  Ltd. 

The  screen  is  of  a  specially  prepared  material  and 
is  such  that  a  picture  projected  on  to  one  side  of  it 
can  easily  be  seen  on  the  other  side,  even  when  the 
room  is  fully  illuminated  by  daylight  or  artificial  light. 
Its  use  obviates  the  necessity  of  darkening  a  room  in 
order  to  view  projected  lantern  slides  or  kinema  films. 


At  the  invitation  of  the  Directors,  the  staff  and  work- 
men at  the  Hayes  factory  of  the  United  Kingdom  Glass 
Co.,  Ltd.,  were  entertained  to  dinner  on  January  i6th. 
About  200  were  present;  Sir  Richard  Garton,  C.B.E. 
presided  in  the  absence  of  Mr.  C.  A.  Chidel,  through 
illness. 

After  the  loyal  toast  had  been  honoured  presentations 
were  made  to  the  Directors  by  the  men  as  marks  of 
esteem  and  regard. 

Responding  to  the  tf)ast  of  "  The  Directors,"  Sir 
Richard  Garton  mentioned  his  sympathetic  attitude  to- 
w'lrds  the  working  man  and  mentioned  some  of  the 
difficulties  the  Company  had  experienced  since  its  in- 
auguration. He  was  looking  forward,  however,  to  a 
period  of  prosiperity.  New  equipment  was  being 
installed  and  if  the  men  and  management  would  pull 
together,  success  ^^■as  certain. 


A    I  TT^/^lVyi    A   T*!^        NARROW    NECK    AND    WIDE  MOUTH 

AU  lUlVlAlit.  BOTTLE  BLOWING  MACHINE 

No  Transfer  Boy.  No  Take-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device: 
Can  be  Worked  by  Hand  Gatherers.   Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  i  oz: 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,  INDIANA,  U.S.A. 

-May  be  Worked  on  Floor  Level-No  Pit  Needed        c.-«-A•S^V^^hTDmU^  BWT^Eri.  w«"r'Si"unioi. 
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British  Glass 

At  the  l)eyinnin-;-  of  the  year  it  was  thout^ht  that 
tliere  were  indications  of  an  improvement  in  tiie  ji'lass 
trade  of  this  country  but  these  indications  were  soon 
seen  to  be  rather  illusionary  and  the  fitjures  for  the 
whole  year  show  that  althoui^h  there  was  a  sHc^^ht  in- 
crease in  the  value  of  our  combined  imports  and  exports 
as  compared  with  1924,  yet  it  is  tlu-  imports  wliicli 
have  increased,  our  exports  showing-  a  sl'i^ht  'all,  tlu' 


Class  of  Ware. 

\'alue. 

Quantity. 

1923. 

1924. 

1925- 

1923- 

1924. 

1923- 

Scientific  (excltiding  Tubing  and  Rod)   

0.828 

0.826 

Tubing  and  Rod  for  all  purposes   

1.72S 

0-957 

0.992 

3-30 

1.8 

2.05 

Illtiminating  Glassware 

8.70 

(1725 

7.21 

22.3 

22.6 

24-3 

Machinery-  Glassware 

0.034 

0.036 

0.09 

0.027 

0.084 

0.077 

Domestic   and   Fancy   CUassware   (including  cooking 

17.8 

utensils,  table  glassware,  ornamental  glassware)  ... 

572 

5-2 

5-1 

20.5 

17-5 

Plate  and  Sheet  Glass 

0.947 

0.984 

1.08 

1.2 

1-4 

Optical  Glass  (other  than  worked  elements,  e.g.  lenses) 

0.114 

0-345 

1.49 

0.04 

0.079 

0.105 

Bottles  and  Jars  ... 

274 

2.36 

2.59 

405 

3.85 

4.0 

Glass  and  Glassware  not  elsewhere  specified  ... 

1. 19 

1. 14 

1-55 

2.06 

2.0 

3-0 

Trade,  1925. 

considered  as  a  whole,  as  the  ratios  foi-  the  individual 
sections  of  the  industry  vary  between  fairly  wide  limits, 

i  e.  fiom  ^j^^  for  scientifc  glass  to  ' for 
illiuninatin^     lass  ware. 

Tlu'  follow  in'i  Tatjle  No.  1  has  been  prepared  to  show 
the  relationsliip  between  oin-  iiett  imports  (i.e.  after 
deductinL;-  rc-exp;)rts),  and  our  exports  for  the  last  three 


Table  I. 

Showing  Ratio  between  Imports  and  Exports.     Exports  being  taken  as  1. 00. 


j.ctual  figures  beinif  5.7%  incrcise  in  our  nett  imports 
;md  3%  decrease  in  our  exports.  In  other  words  the 
merchants  were  more  busy  than  the  fa<  tories. 

This,  of  course,  has  had  its  effect  upon  the  ratio 


\ears.  Tiie  relationship  is  i^iven  botii  for  value  and 
C|uantities  or  weiyhts  and  in  calculating;  the  table  the 
exports  have  been  taken  as  i.oo. 

An    examination  of    the  figures  in  this  table  will 


Value  in  £  per  cwt. 


Class  of  Ware. 

Imports. 

Exports. 

1923- 

1924. 

1925- 

1923- 

1924. 

1925- 

Tubing  and  Rod 

3-9 

3-32 

7.12 

7.28 

6.8 

Illuminating  Glassware 

2.95 

273 

2.76 

7-34 

8.88 

9.04 

Machinery"  Glassware 

8.92 

4-57 

8.14 

6.78 

6.78 

6.92 

Domestic  and  Fancy 

2.83 

2.69 

2.78 

9-3 

8.72 

9-53 

Plate  and  vSheet 

1.77 

1.67 

1-45 

2.16 

2.0  ^ 

1.87 

Optical 

43-9 

65.8 

77-3 

28.3 

23-9 

28.4 

Bottles  and  Jars  per  gross 

0.76 

0.65 

0.64 

1. 16 

1.07 

0.99 

Table  II. 


between  net  imports  and  exports,  w  hich  is  now  almost 
2  to  I.     For  the  last  three  years  the  ratio  is  :  — 

1923         1924  1925 
Imports  1. 81 7        '795  '-95 

Exports  I  I  I 

The.se    fig-ures,    of    course,    apply    to    the  trade 


emphasise  several  very  noliceaijle  facts.  Firstly,  that 
tlic  ratio  for  the  illuminating  and  domestic  and  fancy 
j^iass  sections  is  \ery  mucli  higher  than  any  of  the 
others.  (It  is,  of  course,  the  manufacturers  of  glass- 
ware included  in  these  two  sections  who  have  made 
application   for  a  protective    tariff    to    be  imposed). 
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Secondly,  that  witli  the  exception  of  plate  and  sheet 
glass,  all  those  sections  in  which  the  \alues  represent 
large  amounts,  we  import  more  than  we  export,  whilst 
even  with  plate  and  sheet  the  position  has  graduall}' 
got  worse  during  the  three  years  under  review. 
Thirdly,  and  this  is  very  noticeable,  we  find  that  the 
ratio  as  regards  quantities  or  weights  is  much  higher 
than  it  is  for  the  values  of  the  same  class  of  ware. 
This  can  only  mean  one  thing  ;  namely,  the  price  per 
unit  quantity  of  the  imported  article  is  mucli  lower  than 
that  of  the  British  made  article  exported. 

In  order  to  make  a  proper  comparison  of  these  values 
Table  II  has  been  prepared.  This  shows  the  average 
value  per  hundredweight  for  the  various  categories 
(for  bottles  and  jars  the  value  is  per  gross). 

From  the  figures  in  Table  II  it  will  be  noticed  that 
with  two  exceptions,  machinery  glassware  and  optical 
glass,  the  unit  value  of  the  British  goods  exported  is 
much  in  excess  of  that  of  the  imported  article.  The 
figures  shown  in  Table  III  have  been  calculated  fi'om 


Comparative  Export 

Class  of  Ware. 

Value,  Import 

=  I. 

1923. 

1924. 

1925. 

Tubing  and  Rod 

I-9.S 

1.865 

2.0s 

Illuminating  Glass 

2.56 

3.25 

3.28 

Machinery  Glass 

0.76 

1.48 

0.85 

Domestic  and  Fancy  Glass 

3.36 

3-24 

342 

Plate  and  Sheet 

1.22 

1. 21 

1.29 

Optical   

0.65 

0.36 

0-37 

Bottles  and  Jars  (per  gross) 

1-54 

1.65 

1-54 

Table  III. 


those  in  Table  II  and  show  the  actual  relationship 
between  the  value  per  hundredweight  of  ijie  imported 
and  exported  ware  (in  the  case  of  bottles  and  jars  the 
unit  is  a  gross).  In  each  case  the  import  value  is 
taken  as  being  i,  the  table  showing  the  comparative 
export  value  for  the  last  three  years. 

If  we  consider  the  four  most  important  sections  of 
the  tradi — by  importance  is  meant  the  value  in  sterling 
of  the  business  done  and  not  the  value  from  the 
technical  point  of  view. — i.e.  illuminating,  domestic 
and  fancy,  plate  and  sheet,  bottles  and  jars.  Table  I 
shows  that  of  these  the  plate  and  sheet  section  is  in 
the  best  position,  as  both  in  quantity  and  value  the 
exports  were  only  slightly  inferior  to  the  imports.  It 
will  be  noted,  however,  that  even  here  there  has  been 
a  gradual  loss  of  ground  since  1923. 

On  referring  to  plate  and  sheet  glass  in  Table  III 
it  will  be  found  that  of  the  four  sections  just  mentioned 
this  is  the  one  in  which  the  import  and  export  unit 
values  are  the  nearest  to  being  equal.  Bottles  and 
jars  is  the  section  which  is  the  next  best  situated  (still 
taking  the  four  chief  sections  only)  according  to  Table 
I,  and  again,  reference  to  Table  III  will  show  that  the 
divergence  in  values  is  next  least.  The  remaining  two 
sections,  illuminating  and  domestic  and  fancy,  appear 
to  be  in  anything  but  a  reassuring  condition,  as 
indicated  by  imports  having  a  total  value  7.21  and  5:1 
times  the  exports. 

Table  III  would  appear  to  indicate  one  of  the 
reasons  for  this  condition  and  also  confirm  the  state- 
ments made  in  connection  with  the  recent  claims  for 
Protection  for  these  two  sections,  namely,  that  ware 
was  being  imported  at  prices  much  below  the  Britis!) 
manuf.'icturers  cost  price. 


ELECTRICALLY   HEATED  LEHRS. 

According  to  the  Electrical  ]Vorld  the  electrically 
heated  lehrs  as  developed  and  installed  in  the  San 
Francisco  plant  of  the  Illinois  Pacific  Glass  Company, 
are  proving  entirely  successful.  Eight  are  already  in 
operation  and  a  ninth  will  be  put  into  commission  ver}' 
shortly. 

The  lehrs  are  of  the  slat  conveyor  type  and  are  60  ft. 
long  by  9  ft.  wide.  Each  represents  a  connected  load 
of  240  k.w.  (320  h.p.)  and  an  average  24  hour  load 
of  80  k.w.  (107  h.p.). 

The  temperature  control  is  completely  automatic 
the  heating  elements  in  the  lehrs  being  divided  into 
.sections,  each  section  having  its  own  temperature 
regulating  equipment.  This  system  was  adopted  to 
give  a  closer  control  of  the  temperature  curve  through- 
f)ut  the  length  of  the  lehrs. 

The  average  power  consuinption  of  the  lehrs  is 
80  units  (or  k.w.  hours)  per  hour  and  the  follov^'ing 
figures  are  taken  from  a  test  lasting  three  days.  In 
each  case  the  lehr  is  stated  as  being  worked  at  ;ihout 
75%  of  its  capacity. 


Type  of  Bottle. 

Weight. 

Number 
Annealed. 

KW. 

hours 
per  gross. 

Export  Beer  ... 

II J  07. —  1 
13.^  oz. —  1 

931  gross 

7.09 

Minerals 

61  oz.—  I 
10  oz.. —  1 

1,048  gross 

6.51 

Two  lehrs  of  this  type  have  been  installed  recently 
at  the  Alton,  Illinois  plant  for  annealing  five  gallon 
water  bottles. 


 <ixXi>  

Czccho-.Slovakia's  glass  exports  to  England  in  1923 
totalled  10,000,000  kronen,  in  1925  15,000,000  kronen, 
while  in  1926  it  is  estimated  thoy  will  amount  to 
17,000,000  kronen. 


Febman-,  1926.    0LAS3  1^9 

December  Trade  Returns. 


IMPORTS  OF  GLASS  AND  GLASSWARE. 


Quantities. 

Vai.vts.. 

IMonth  ended 

Year 

[■nded 

aionth 

ended 

Year 

ended 

31st 

Dec. 

31st 

Dec. 

31st  Dec. 

31st 

Dec. 

1924. 

1925- 

1924. 

1925. 

1924. 

1925. 

1924- 

1925. 

Scientific  Glssswtirc  (except  Tiiljin^  ciiid  Rod)  ... 

value 

4.. 598 

4,997 

r,3, 61 S 

61,989 

Glass  Tubing  and  Rod  for  all  purposes  ... 

cwls. 

471 

352 

444 

(^,237 

'•344 

1,815 

17.313 

20,718 

Illuminating  Glassware  ... 

17,999 

15,995 

150,913 

i5f),o29 

49,954 

47.079 

409,885 

430.405 

Machinery  Glassware 

6 

41 

377 

332 

109 

256 

1.723 

2,708 

Domestic  and  Fancy  Glassware  (including  Cook- 

ing Utensils,  Table  Glassware,  Ornamental 

Glassware) 

59.503 

64,964 

572,945 

617.305 

157,111 

190,065 

1,540,941 

1,716,597 

Plate  and  Sheet  Gla.ss 

79,640 

111,165 

953,901 

1,163,907 

i28,of>7 

157.477 

1.588,559 

1,681,662 

Optical  Glass  (other  than  worked  Elements,  c.t;. 

Lenses) 

I  2 

I 

53 

51 

500 

64 

3,600 

3.959 

Bottles  and  J  ars  ... 

gross 

121,894 

145,888 

1,385.540 

1,342,672 

85,309 

104,518 

901,1 13 

857.751 

Glass  and  Glassware  not  elsewhere  specified  ... 

cwts. 

I.S32 

1,532 

15,326 

23,084 

5.4^3 

8,078 

53,065 

75.83' 

Total  \'alue 

432,455 

513,349 

4.580,417 

4,851,020 

EXPORTS   OF   r;LASS   AND   GL  VSSWARE   (BRITISH  PRODUCTS) 


Scientific  Glassware  (except  Tubing  an  1  Rod)   ...  value 

Tubing  and  Rod  for  all  purposes   ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (iucludtng  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  ... 

Optical  (other  than  worked  Elements,  e.i;.  Lenses) 
Bottles  and  Jars   ...        ...        ...        ...        ...  gross 

Manufactures,  not  elsewhere  specified  ...        ...  cwts. 

 Total  Value  ...  { 


QU.\.NTITIES. 


Vai,ue. 


Month  ended 
31st  Dec. 

Year 
3'st 

ended 
Dec. 

IMonth  ended 
31st  Dec. 

Year 
31st 

ended 
Dec. 

1924. 

!925- 

1924. 

1925. 

1924. 

1925- 

1924. 

1925 

2')8 
6C,8 
323 

132 

53/ 
2;8 

2,465 
6,598 
4  473 

3,043 
6,341 
4,205 

4.615 
1,261 
6,415 

7,5«3 
1,026 

4,475 
2,202 

70,529 
17.972 
58,620 
30,419 

67,400 
20,693 
57.325 
29,099 

2.155 
57.201 
8 

21,282 
642 

2, 103 
65,212 

23,6(,8 
032 

32,715 
789,215 
394 
350,077 
7,405 

34,123 
829,130 
86 

328,009 
7,480 

22,983 

113.633 
605 
22,881 
3,692 

27.304 
117.424 
97 
21,865 

4,075 

28:1,632 
1,608,961 
9,423 
374.574 
44.399 

324,220 
',554,443 
2,445 
322,006 
46,404 

178,312 

186,051 

2.499.534 

2,424,095 

EXPORTS  OF  GL-\.S.->  AND  (iLA^iWARE  (FOREIGN    AND    COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubing  and  Ro,1)  ... 
Glass  Tubing  and  Rod  for  all  purpo.ses... 

Illuminating  Glassware   

Machinery  Gla,s.sware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Uten.sils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  .Sheet  .' 

Optical  Glass  (other  than  worked  Elements,  c^. 
Lenses)  ...        ...        ...  ... 

Bottles  and  Jars  ... 

Glass  and  Glassware  not  elsewhere  specified  ... 

Total  Value 


riTIES. 

V.\I,UE. 

Month 

ended 

Year 

ended 

Jlonth  ended 

Year 

ended 

31st 

Dec. 

31st 

Dec. 

31. St 

Dec. 

3  1st  Dec. 

1924. 

1925. 

1924. 

1925. 

1924. 

1925- 

1924. 

1925. 

value 

3O4 

475 

5,059 

6.312 

cwts. 

4 

8 

iS 

') 

133 

199 

108 

277 

'.83  + 

2,230 

8.50 

2.495 

17,212 

6 

7 

49 

78 

761 

749 

9.193 

9.740 

3  779 

5.212 

59,229 

62,123 

1 2  I 

160 

6,652 

3134 

207 

247 

7.276 

3.985 

42 

20 

325 

312 

gross 

350 

3,o''5 

17,702 

30.152 

390 

'.379 

14.567 

24.567 

cwts. 

39 

34 

392 

024 

277 

'83 

3.045 

3.790 

£ 

5.942 

10,049 

102,956 

118,578 
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United  States  Patents. 

GRANTED  DECEMBER  29,  1925. 

1,567,300. — Glass  Bait.  George  G.  Roberts,  \\'asli- 
ington,  D.C.,  Assignor  to  The  Virginia  Plate 
Glass  Corporation,  Washington,  D-C,  a  Corpor- 
ation of  Virginia.  Filed  May  ii,  1923.  Serial  No. 
638,294.    4  Claims. 


I.     A  bait  for  drawing  glass  in  plate  form  consist- 
ing of  a  pair  of  separable  sections  pivoted  together 
along  their  longitudinal  edges  pnd  having  a  longi- 
tudinal slot  between  their  lower  meeting  edges  and 
an  enlarged  interior  cavity  extending  the  length  of 
the  slot,  removable  clamping  means  being  employed  to 
hold  the  sections  together  in  closed  relation. 
1,567,445. — Refractory  Material,  Articles  made  there= 
from,  and  Method  of  Making  the  Same.    Simon  J. 
Lubowsky,  Jersey  City,  N.   J.,  assignor  to  Metal 
and  Thermit  Corporation,  Chrome,   N.J.,   a  Cor- 
poration of   New   Jersey.      Filed    Dec.    18,  1922. 
Serial  No.  607,726.    8  Claims  (CI.  25—156.) 
I.    A  material  for  use  in  making  refractory,  chem- 
ical resisting  articles  comprising  calcined  rutile  with 
the  particles  in  sintered  union. 

1,567,725. — Leer=Feeding  Apparatus.  Ira  H.  Freese, 
Clarksburg,  W.  Va.,  assignor  to  Hazel-Atlas  Glass 
Co.,  Wheeling,  W.  Va.,  a  Corporation  of  West 
Virginia.     Filed  November   17,    1923.     Serial  No. 

675,273.     32  Claims.     (CI.  198  30.) 

I.  A  leer  feeder  including  means  for  lifting  a  row 
of  glass  ware,  said  means  being  operative  irrespective 
of  the  number  of  articles  or  their  lineal  position  in  the 
row,  and  means  for  depositing  the  glass  ware  in  the 
leer. 

15.  A  leer  feeder  including  a  carriage  movable  bodil} 
toward  and  from  a  leer,  arms  pivotally  .mounted  on  the 
carriage,  gripping  jaws  carried  by  the  arms,  a  tluid 
pressure  cylinder  operatively  connected  with  the 
gripping  jaws,  and  means  for  varying  the  limit  of 
stroke  of  the  piston  in  said  cylinder  to  vary  the  extent 
of  closing  of  the  gripping  jaws. 

25.     A  leer  feeder  including  a  carnage  movable  bodily 
toward  and  from  the  leer,  arms  carried  by  the  carriage, 
means  carried  by  the  arms  for  picking  up  glassware,  and 
means  carried  b\-  the  arms  for  pushing  glasswnre. 
,        .-.f,     Method  and  Apparatus  for  Flattening  and 

Annealing  Sheet  Glass.    Louis  R.  Schmeriz,  Jcan- 

nctte,  Pa.,  assignor  to  Window  Glass  Machine  Com- 


pany, Pittsburgh,  Pa.,  a  Corporation  of  New  Jersey. 
Filed  August  5,  1924.  Serial  No.  730,204.  5  Claims. 
(CI.  49—4-) 

1.  In  the  method  of  making  flat  sheet  glass,  the 
steps  consisting  in  supplying  unflattened  glass  to  a 
flattening  oven,  flattening  the  glass  therein,  passing- 
it  from  the  oven  through  a  leer  to  anneal  and  cool  the 
glass,  supplying  heating  gases  to  the  flattening  oven, 
passing  heating  gases  from  the  flattening-  oven  through 
the  leer  in  streams  above  and  below  the  glass  so 
regulating  the  relative  rate  of  flow  of  t[he 
gases  above  and  'below  the  glass  as  to  equalise 
the  rate  of  cooling  from  the  two  faces  of  the 
glass  therein,  and  preheating  the  unflattened  glass  sup- 
plied to  the  flattening  oven  to  compensate  for  the 
increased  temperature  of  the  surfaces  contacting  with 
Ihc  glass  in  the  flattening  oven  induced  by  the  regula- 
tion of  the  gaseous  flow  from  the  flattening  oven  through 
Ihe  leer. 

1,568,021. — Method  and  Apparatus  for  Heating  Glass 
Feeders.  Everett  O.  Hi  ler,  Hartfcrd,  Conn.,  assignor 
to  Hartford-Empire  Company,  Hartford,  Conn.,  a 
Corporation  of  Delaware.  Filed  March  14,  1925. 
Serial  No.   15,511-     17  Claims.     (CI.  49 — 55.) 

AJ  S3 


/3 

15.  Apparatus  for  feeding  molten  glass,  comprisii.ig 
a  discharge  chamber  for  the  glass,  having  a  down- 
wardly opening  outlet  orifice,  a  vertical  rigid  member 
in  said  chamber  for  controlling  the  discharge  of  glass 
through  said  orifice,  and  a  burner  mounted  to  osciilale 
upon  a  pivot  aligned  with  said  orifice  and  with  the 
said  member,  the  said  burner  being  arranged  to  project 
a  laterally  oscillating  heating  flame  into  said  chamber, 
and  to  sweep  said  flame  across  said  member  during  the 
oscillations  of  said  burner. 

GRANTED  JANUARY  5,  1926. 
1,568,066.— Lens    Polisher.      Harry  W.  Hill,  South- 
bridge,  Mass.,  assignor  to  American  Optical  Com- 
pany, Southbridge,  Mass.,  a  \'oluntary  As.sociation 
of  Massachusetts.    Filed  September  18,  1922.  Serial 
No.  588,903.     I  Claim.    (CI.  51—279.) 
A  lens  polisher  coniprising  a  fabric  base  having  cross 
strands  with  voids  between  them,  a  wax  covering  the 
strands  but  not  filling  the  voids,  and    a  granulated 
abrasive  covering  the  strands  and  filling  in  the  voids, 
held  in  place  by  1  lu-  wax  on  the  strands. 

GRANTED  JANUARY  12,  1920. 
1,^69,079.— Apparatus  for  Cracking  Off  and  Handling 
Continuously  Formed  Sheet  Glass.    Albert  E.  Evans, 
Pittsburgh,  Pa.,  assignor  to  Pittsburgh  Plate  Glass 
Company,    a   Corporation   of    Pennsylvania.  Filed 
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March  i8,  1925.  Serial  No.  16,423.  12  Claims. 
(CI  49—48.) 


I.  Apparatus  for  crackiii','^  off  and  handling-  sections 
of  a  continuously  formed  horizontally  moving;  glass 
ribbon,  transversely  scored  to  facilitate  cracking  off, 
comprising  a  table  for  receiving  and  supporting  a  glass 
section  mounted  <"or  \  ertical  movement  so  that  it  may 
be  lowered  belo\v  the  level  of  the  continuously  formed 
ribbon  causing  the  section  upon  the  table  to  crack 
a\\ay  from  the  ribbon  and  a  secondar}-  table  below  the 
level  of  the  first  table  adapted  to  receive  the  cracked 
off  section  when  the  first  table  is  lowered  and  provided 
with  rolls  mounted  for  rotation  in  planes  at  right  angles 
to  the  line  of  movement  of  the  ribbon. 
1,569,082. — Apron  for  Plate  Glass  Machines. — John  H. 

Fox,  Pittsburgh,  Pa.,  assignor  to  Pittsburgh  Plate 

Glass   Company,   a   Corporation   of  Pennsylvania. 

Filed  January  22,  1924.       Serial  No.  687,704.  7 

Claims.    (CI.  49—33.) 


47 


I.  In  combination  with  iipparatus  for  continuou'^ly 
withdrawing  a  plastic  sheet  or  ribbon  of  glass  from  a 
tank,  including  a  pair  of  forming  rolls,  of  a  table  for 
receiving  the  continuously  fcjrmed  sheet  below  the  ipass 
between  the  rolls,  an  apron  intermediate  the  forming 
rolls  and  table  mounted  for  swinging  movement  about 
its  end  adjacent  the  table,  and  means  for  supporting  ihc 
apron  at  various  angles  of  adjustment. 
1,569,086. — Apparatus  for  Making  Sheet  Glass.  Halbcrt 
K.  Hitchcock,  I^ittsburgh,  assignor  of  one-half 

to  Hitchcock  Experiment  Company,  a  Corporation 
of  New  Jersey.    Filed  December  8,  1923.    Serial  No. 
^^79.347-     12  Claims.    (CI  49—33  ) 
I.     In  apparatus  for  forming  sheet  glass,  a  gla'NS 
container  adapted  to  carry  a  bath  of  molt^'n  glass  and 
iiaving  a  downwardly    directed    f)utlet    slot  through 
which  a  continuous  sheet  or  ribbon  is  adapted  to  dis- 
charge by  gravity,  a  laterally  extending  endless  belt 
of  woven  fabric  in  position  to  receive  the  ribbon,  and 
a  cooling  bath  through  which  the  belt  is  passed. 


1,569,134. — Gate  for  Glass  Tanks.  William  Owen, 
Pittsburgh,  Pa.,  assignor  to  Pittsburgh  Plate  Glass 
Company,  a  Corporation  of  Pennsylvania.  Filed 
December  8,  1923.  Serial  No.  679,343.  4  Claims. 
(CI.  49-55-) 


3.  The  combination  with  a  melting  tank  having  an 
outlet  opening  at  its  forward  end,  of  a  water  cooled 
metal  gate  to  the  rear  of  such  outlet  opening  mounted 
for  vertical  movement  through  the  top  of  the  tank,  and 
adapted  when  lowered  to  cut  off  the  flow  of  glass  to  said 
outlet,  and  a  vertically  movable  shield  of  refractory 
material  to  the  rear  of  the  gate  adapted  to  be  lowered 
lo  a  position  with  its  lower  edge  adjacent  to  the  surface 
(,f  the  glass  bath  or  to  be  lowered  into  the  glass  and 
f(jrm  an  emergency  cut  off  or  gate. 

1,569,652.  Glass=Body=Forniing  Machine.  Hans  N. 
Halversen,  \'ineland,  N.J.,  assignor  to  Kimble  Glass 
Company,  Chicago,  111.,  a  Corporation  of  Illinois. 
Filed  F"ebruary  2,  1922.  Serial  No.  533,574.  11 
Claims.    (CI.  49 — 7.) 

I.  In  a  machine  of  the  character  described,  the 
combination  of  means  to  heat  a  part  only  of  a  hollow 
glass  body,  and  mechanical  means  to  subject  the  interior 
of  said  body  to  a  plurality  of  fluid  pressures  of 
progi-essi\  el)'  greater  intensit)-  to  round  out  such  healPd 
l^nrt. 

1,569,152.  Glass  Tank  Construction.  1  homas  H. 
-Swartzlander,  Aspinwall,  Pa.,  assignor  to  Pittsburgii 
Plate  Glass  Company,  a  Corporation  of  Pennsylvania. 


122 


GLASS 


February,  1926, 


Fik-d  March  25,  1922.  Sfrial  No.  546,^6'). 
Claims.     (CI.  49 — 54.) 


5.     In  combination  in  a  i;Ia-s  lank  construction,  ;•, 
receivin^^  chamber  having-  a  plurality  of  laterall\-  opcn- 
inL;  sides  with  a  clischarf,'-e  outlet  at  one  of  said  sides, 
a  |)lurality  of  meltin";-  tanks  leadinj^-  into  the  other  sides 
of  the  tank  at  angles  to  each  other  of  less  than  183 
de^^Tees,  means  for  heating  the  melting  tank.s,  and 
means  for  heating  the  receiving  chamber. 
1,569,465.    Sheet=GIass  Apparatus.      John  L.  Drake, 
Toledo,  Ohio,  assignor  to  'J"he  I.ibbey-Owens  Sheet 
Glass   Company,   Tok'do,    Ohio,    a   Corporation    <  f 
Ohio.     Filed  April  30,  1925.     Serial  No.  26,gj\^.  18 
Claims.     (CI.  49 — 3.) 


I.     In  sheet  glass  apjjaralus,  a  tank  containing  a 
mass  ol  molten  glass,  means  for  picking  up  a  charge 
of  glass,  and  means  for  reducing  the  charge  of  glass 
through  successive  stages  to  si'eel  form. 
1,569,471. — Sheet=Glass=I)rawing  Apparatus.  Arthur 
E.   P'ovvle,  Toledo,  Ohio,   assignor  to  The  I.ibbey- 
Owens  vSh^-et  (ilass  Company,  Toledo,  Ohio,  a  Cor- 
poration of  Ohio.    Filed  December  18,  i()2o.  Serial 
No.  431,534.    8  Claims.     (CI.      — 17.) 
I.     fn  an  apparatus    for    |)roducing    sheet  glass, 
wherein  a  sheet  is  drawn  upward  from    a    mass  of 
molten  glass,  a  pot  containing  the  bath  of  molten  glass, 


said  pot  having  projections  extending  inwardly  from 
the  side  walls  adjacent  the  sources  of  the  sheet  edges, 
and  cooling  me ms  within  the  pot  walls  and  out  of 
contact  with  the  molten  glass  for  maintaining  the 
projections  at  a  Ktvver  temperature  than  the  otlier 
portions  of  the  por. 


1,-^^69,466. — Sheet=Glass=Rolling  Apparatus.  John  L. 
Diake,  Toledcj,  Ohio,  assignor  to  the  Libbey-Owens 
Sheet  Class  Compan} ,  Toledo,  Ohio,  a  Corporation 
of  Ohio.  Filed  April  3c,  1925.  Serial  No.  26,945. 
21  Claims.     (CI.  49 — 3.) 


1.  In  sheet  glass  app  ralu^,  a  tank  containing  ;i 
mass  of  molten  glass,  means  to  discharge  a  gob  of 
l;Tiss  therefrom,  and  means  to  reduce  the  gob  to  sheet 
form  \)\  rolling  it  along  different  r.xes. 


Once  more  "  tlexible  glass  ''  has  been  disct)vcred, 
on  this  occasion  the  credit  being  due  to  Iwt)  Austrian 
scientists.  Dr.  Pollak  and  Dr.  Ripper,  but  although  the 
vvent  has  icceived  wide  publicit)-  in  the  dail}'  I'ress 
(making  one  somewhat  suspect  that  a  compan} 
flotation  will  not  be  long  delayed),  comparatively  little 
■'luthentic  information  is  .available. 

It  should  be  mentioned  at  once,  however,  that  the 
nam.'  is  vei'\-  misleading  as  the  new  substance  is  not  a 
glass  at  all  (its  onl)'  point  of  similaril)-  being 
transparency),  but  is  i-call}'  in  the  nature  of  a  hardened 
-elatine.  It  is  obtained  by  the  (-hemical  reaction 
between  formaldehyde  and  urea.  Many  remarkable 
(laims  have  been  made  as  to  its  superiority  over  real 
glass,  but  whilst  not  wishing  to  decry  or  belittle  the 
'cicntillc  value  of  the  inventois"  work,  we  are  not  yet 
]ircparc(l  to  forecast  the  closing  of  existing  glassworks. 
At  the  same  time  it  is  possible  that  it  will  be  of  value 
in  connection  with  motor  cai-  windscreens  etc. 
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BRITISH  PATENTS. 


The  folloxving  abstracts  are  taken  from  the  Illu.t'atid  Official 
Journal  of  Patents  'with  the  sfrecial  permission  of  the  Ccntr.Uit 
of  H.M.  Stationery  Off.ce. 

I'rinted  copies  nf  the  full  specifications  can  be  cb'ained  fiom  the 
Patent  Office  25,  Southampton  Buildings,  London,  ICC. 
price  If-  each. 

242,168. — Glass  manufacture.  Marks,  E.  C.  R.,  57, 
Lincoln's  Inn  Fields,  London. — (Libbev-Owens 
Sheet  Glass  Co.  ;  Toledo,  Ohio,  U.S.A.).  April  8, 
1925,    No.  9410.    (Class  56.) 


Drawing. — A  method  of  producing  sheet  glass  con- 
sists in  supplying  molten  glass  continuously  to  a  con- 
tainer so  that  it  overflows  at  opposite  sides  in  shallow 
even  streams  which  flow  together  below  the  container 
to  form  a  single  sheet.  The  container,  as  shown  in  end 
elevation  in  I'ig.  i,  and  in  cross  section  in  Fig  3,  con- 
sists of  a  wedge-shaped  body  6,  of  fireclay,  formed 
with  a  trough  22,  and  two  supply-pots  7  which  .may  be 
formed  in  one  with  the  body  6.  The  container  is  adjust- 
ably arranged  at  the  end  of  a  tank  2  from  which  it 
receives  metal  by  two  side  conduits  3,  the  supply  of 
metal  being  regulated  by  gates  4.  The  two  streams 
of  metal  flow  through  the  pots  7  into  the  trough  22, 
and  the  metal  therein  flows  over  the  opposite  edges  and 
down  the  sides  of  the  wedge  6  in  two  shallow  even 
strea.ms  which  unite  below  the  wedge  to  form  a  sheet 
28.  The  sheet  is  drawn  away  by  suitable  drawing 
apparatus  31  in  an  annealing  chamber  30.  The  tem- 
perature of  the  metal  is  regulated  by  burners  25  in  a 
heating-chamber  24,  and  by  an  electric  heater  27  placed 
within  the  body  of  the  wedge. 

242,193. — Glass  manufacture.  Robson,  W.  H.,  37, 
Cardigan  Place,  Albert  Park,  and  Leggo,  H.  M., 
218,  Queen  Street,  Melbourne,  both  ini  \'ictoria, 
Australia.    June  8,  1925,  No.  14831.    (Class  56.) 


Jiolling. — Relates  to  a  double  roller  .machine  and 


consists  in  using  another  roller,  or  an  adjustable 
member  having  a  series  of  surfaces,  to  form  wilh  the 
primary  rolls  a  recess  or  hopper  to  receive  the  molten 
glass  and  thus  replace  the  "  teeming  plate  "  usually 
employed.  The  primary  rolls  consist  of  a  lower 
pressing-roll  1,  Fig.  i,  and  a  companion  ipre.-sing-roli 
which  is  arranged  somewhat  above  the  roll  i.  A 
third  roll  B  is  placed  on  the  opposite  side  of  tiie  roll 
I  and  somewhat  higher  than  the  roll  2,  the  three  rolls 
forming  between  them  a  space  A  which  serves  as  a 
hopper  for  the  reception  of  the  molten  metal.  The  roll 
B  is  rotated  with  the  other  rolls  and  is  placed  sufficiently 
close  to  the  roll  i  to  prevent  the  metal  from  escaping 
between  them.  In  a  modification,  the  roll  B  is  re- 
placed by  a  block  C,  Fig.  3,  having  a  series  of  surfaces 
a,  b,  c,  cJ,  any  one  of  which  can  be  brought  into 
position  to  form  a  wall  of  the  hopper. 

242,213. — Glass  Manufacture.  Glaswerke  Ruhr  Akt.- 
Ges.,  I  a,  Beisingstrasse,  Essen,  Germany.  Decem- 
ber 15,  1924.  No.  30152.  Convention  date, 
November  i.     (Class  56.) 


Relates  to  a  machine  of  the  kind  described  in  Specifi- 
cation 177,884  for  forming  an  open-ended  tube  into 
two  tubes  with  closed  ends,  such  as  tablet  tubes. 
According  to  the  invention,  the  closed  ends  of  the  tubes 
are  flattened  by  means  which  prevent  them  from  being 
spread-out  or  deformed.  The  bottom  ends  of  the  tubes 
are  flattened  by  means  of  plates  a,  Fig.  i,  fixed  to  the 
inner  sides  of  the  bars  b  that  lift  the  finished  tubes 
away  from  the  place  at  which  they  are  formed,  as 
described  in  the  earlier  Specification.  A  glass  tube  c, 
Figs.  I  and  3,  rests  on  and  is  rotated  by  rollers  i  while 
it  is  being  heated  at  the  middle  by  a  burner  21.  After 
it  has  been  heated  sufficiently,  the  rollers  i  are 
separated  to  draw  the  ends  of  the  tube  apart  and  form 
two  tubes  having  closed  ends.  When  the  separation 
is  complete,  the  bars  b  are  raised  so  that  the  plates  1 
stand  between  the  closed  ends  of  the  tubes  ;  the  rollers 
I  are  then  .moved  inwards  so  that  the  ends  of  the  tubes 
are  pressed  against  the  plates  a  and  are  flattened.  The 
tubes  are  held  in  contact  with  the  rollers  i  by  means 
of  discs  5  vyhich  are  pressed  against  the  tubes  by 
springs.  The  pressure  is  adjusted  to  such  an  amount 
that  when  the  tubes  are  brought  up  to  the  plates  a,  the 
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rollers  I  wiil  slide  along  the  tube  if  the  pressure  of  the 
tubes  against  the  plates  becomes  excessive,  thus  pre- 
venting the  flat  bottoms  formed  on  the  lubes  from  being 
spread  out. 

^^2,574. — (iiass  manufacture.     Soc.  y\non.  Atelic  s  J- 
Hanrez,    Monceau-sur-Sambre,    Belgium.  August 
2S,    1925,   No.   21634.       Convention  dale,  July  2'. 
Drawings  to  Specification-    (Class  56.) 
Drawing.  —  Relates     to     continuous  sheet-drawing 
apparatus  of  the  Fourrault  type,  or  of  the  types  in 
wliich  the  sheet  is  iield  in  contact  with  the  drawing- 
rolls  by  means  of  ( ounterweighted  rollers  that  yield 
to  irregularities  in  the  sheet.      According  to  the  in- 
vention, the  counterweighted  rollers  are  made  hollow 
to  reduce  their  weight  and  thus  to  reduce  the  risk  of 
breaking  the  sheet  througli  shocks    caused    bv  the 
movement  of  the  rollers.     It  is  staled  that  thin  s'H-et 
can  be  produced  h\  usin  .;•  these  rollers. 

242,85c). — Grinding  sheet  glass  etc.  White,  A.  E., 
88,  Chancery  Lane,  I  ondon — (I  illsburgh  Plal  ■ 
Class  Co.  ;  '  Frick  Building,  Pittsburgh,  U.S.A.) 
Afarch  21,  1925,  No.  7701.     (Class  60.) 


Apparatus  f(^r  grinding  and  polishing  glass  etc.  of 
the  t\pe  in  which  a  series  of  tables  tarrxiiig 
the  glass  pass  successively  under  grinding  and 
polishing  runners  from  end  to  end  of  the  apparatus 
( omprises  two  parallel  tracks  for  cars  carr)ing  llie 
glass  sheets,  opposed  series  of  grinding  and  polishing 
.nachincs  ari'anged  above  eacdi  liack,  a  reli  rn  track 
on  each  s'dc  of  the  parallel  ti'acks,  and  transfer  means 
1  etween  the  four  tracks  at  Ijoth  end--,  filass  issu'ng  from 
the  outlet  i  of  a  melting  tank  is  formed  into  a  continu- 
ous stri])  by  rollers  2  and  passed  through  an  annealing 
leer  3  on  to  a  table  4,  where  it  is  cut  into  sections,  whicli 
are  transferred  b.y  roller  tables  5  to  cars  10  on  a  track  7 
running  under  series  of  grinding  machines  11,  brushes 
12,  and  polishing  machines  13,  whereby  the  surfacing 
of  one  side  of  the  sheets  is  completed.  The  cars  10 
are  then  run  on  to  one  of  a  pair  of  lra(-ks  23  on  a 
ti-ansfcr  car  1  0  on  a  transverse  tra(  k'  14,  1  ransi ci'rcd  to 
a  rctuin  track  6  parallel  to  the  track  7,  and  run  back 


past  the  starting  point  on  to  one  of  a  pair  of  tracks 
_4  cn  ;  r.otlur  transtcr  car  17  on  a  transxcse  track  15. 
'lire  sheets  are  now  tiu-ncd  over  on  the  cars,  run 
;d>)rg  a  track  8  under  o'.her  series  of  grinding  machines, 
brushes  and  polishing  m.achines,  whereby  the  surfac- 
ing of  the  other  side  cf  tlie  slieets  is  compLted.  The 
finished  sheets  are  lowered  through  an  opening  19a, 
and  tl'.e  c.npt^/  cars  10  ai'c  returned  to  the  starting  point 
under  the  roller  tables  5  along  another  return  track  9. 
The  grinding  etc.  machines  are  carried  on  supports 
extending  out  laterally  from  a  framework  25.  .  .31, 
Fig.  2,  extending  longitudinally  between  the  tracks  7, 
8-  llnch  grinding  machine  comprises  a  casing  33  with 
driving  motor  135,  spindle  34,  and  runner  35,  and  is  re- 
mo  v'ably  mounted  in  the  framework  by  means  ol 
trunnions  37  .mounted  in  fork  levers  38  pivoted  at  39 
and  held  in  vertical  position  by  fork  links  -;o  pivoted 
at  41  and  engaging  trunn'or.s  42  on  the  easing  33. 
Pressure  of  the  runners  on  the  glass  is  adjusted  by 
wheel  nuts  44  on  threaded  rods  43  connected  to  the 
pivoted  levers  38,  springs  J 5  being  interposed  between 
the  wheels  44  and  brackets  46  on  the  framework,  f^ach 
of  the  brushes  12  is  driven  by  its  own  motor  51. 

2^3,230. — Glass  manirfacturo-  Terre'l,  T.,  118, 
Southwark  Street,  London.  April  23,  i9"'5.  ^'o- 
10575.     (Class  56.) 


F<nini)isi  lu.Jloiv-^^'alJcd  T(.';:t>/.v.  —  A  machine  for 
.-naking  vacuum  flasks  comprises  n-.ean-;  for  positior i-'g 
;:n  inverleel  outer  blank  coni-cnt ricall\-  above  an  in- 
verteel  inner  blank,  means  for  raising  the  inner  bl.mk 
i  ito  spaced  relation  with  the  outer  blank,  means  lor 
fusing  the  edges  of  the  blanks  toge'ther,  and  mean  >  '•'■v 
shaping  the  neck  of  the  Ikisk  formed  i)y  the  fusi  )n  ol 
the  edges  of  the  blanks. 

Construction.  The  mechanism  compi  ise>  two  vertical 
.'hafts  19,  49,  Fig.  i,  wiiich  are  journaled  in  bearings 
on  ;i  frame  1  and  ;  re  lotatcd  synchronously  by  a  motor 
!.  The  ui)])ci-  :~h  ift  whicli  is  hollow,  is  connected 
at  its  uppei-  end  with  a  compressed  air  pipe  24,  and  at 
its  lower  end  carries  a  chuck  30  which  can  be  opened 
or  closed  by  a  lever  34.      The  lower  shaft  49  is  free  to 
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t-lide  in  its  beiiriny:s  and  is  lilted  or  lowered  by  a  handle 
5b.  A  sleeve  61  slides  on  the  shaft  anil  is  provided 
with  a  handle  62  by  which  it  can  be  moved.  A  bracket 
04,  secured  to  the  frame  1,  supports  a  two-part  mould 
O5  preferably  made  of  y  raphite  and  prov  ided  with  \  ent 
slots  65  ^  The  mould  supports  slide  horizontally  on 
the  bracket  and  can  be  moved  by  a  lever  78  to  a  position 
where  the  mould  closes  around  the  neck  of  the  flask. 
A  core  84,  supported  by  a  swinging-  bracket  97,  can  be 
moved  below  and  raised  into  the  neck  of  the  flask. 
The  core  is  made  in  two  pai  ts  so  that  it  can  be  caused 
to  embrace  the  shaft  49.  Gas  burners  are  supported  in 
such  a  position  that  their  flames  play  on  the  neck  of 
the  flask. 

Operation.  The  metiiotl  of  makiiii^  a  fla^k  is  shown 
diayrammatically  in  Figs.  b-io.  An  outer  blank  A, 
which  has  the  exhausting-  n'p;:le  41  formed,  is  i:la<-ed 
in  the  chuck  30,  and  an  inner  blank  B  is  placed  o\  er  the 
shaft  49  so  that  it  rests  on  a  cushion  49'  secured  to  the 
shaft.  The  sh.-.ft  is  now  raised  so  that  it  lifts  the  inner 
blank  into  the  outer  one,  and  is  locked  in  position. 
The  blanks  are  rotated  synchronously  by  the  motor,  and 
flames  from  burners  82,  82  "  are  adjusted  to  play  on  the 
outer  blank.  The  glass  softens  and  contracls  and  is 
drawn  out  by  the  weight  of  the  lower  portion  of  the 
blank,  the  separation  of  the  excess  gdass  being-  assisted 
by  movement  of  the  sleeve  61.  The  contracted 
portion  of  the  outer  blank  meets  and  adheres  to  the 
lower  end  of  the  inner  blank  thus  formings  the  neck 
of  the  flask.  The  inner  core  84  is  then  mo\  ed  into 
the  neck  of  the  flask  and  the  mould  65  is  ckised  around 
the  neck.  Compressed  air  from  the  pipe  24,  admitted 
to  the  chuck  ihroug^h  the  hollow  shaft  19,  passes 
throug'h  the  nipple  -i  i  on  the  flask  into  the  space  between 
the  walls  and  forces  the  hot  glass  of  the  neck  to  take 
the  shape  of  the  mould,  .'\fter  removal  of  the  mould 
and  core,  the  neck  is  annealed  by  flames  from  the 
burners. 

243,322. — Glass  manufacture.  liouclu  r,  J.  and 
Boucher,  A.,  4,  Kue  Lazare  Carnot,  Cognac,  France. 
October  6,  1925,  No.  24908.  Conxention  date, 
November  22,  :924.  Not  yet  accepted.  Abridged 
as  open  to  inspection  under  Section  <)i  of  the  Act. 
(Class  56.) 


(iallieriii^  iiiollcii  iiiehil. — A  w(jrking-hole  in  a  tank 
furnace,    for  use  with  a  suction-g^athering  machine, 


comprises  an  o]jer!ing  through  which  the  metal  is 
gathered,  and  a  shutter  lor  uncovering  and  covering 
the  g^athering-opening,  tl.e  shutter  being  adapted  to 
i.dmit  hot  gases  to  the  surface  of  the  metal  at  the  gathcr- 
ing-opening-  during  the  time  the  opening  is  covered. 
The  device  is  shown  in  sectional  elevation  in  Fig.  i 
;.nd  in  plan  in  Fig.  2,  and  comprises  a  box-like  member 
/)  of  refractory  material  that  is  fitted  in  an  aiperture  in 
tlie  wall  of  tiie  tank  furnace  T.  The  member  h  has 
an  arc  shaped  wall  d  in  w  hich  an  opening  e  is  formed, 
and  a  floor  in  w  hich  the  gatiiering-opening  /  is  formed, 
the  openings  being  adjacent  to  one  another,  as  shown. 
Tiie  opening-  /  is  fitted  with  a  potette  g  or  other  device 
for  segregating  an  area  of  metal.  The  shutter  consists 
of  a  hood-like  meniber  R  which  fits  over  the  two  open- 
ings and  has  a  wing  r  that  conforms  to  the  shape  of 
the  wall  d.  It  is  mounted  on  a  suitable  frame,  wlii'di 
ma\-  rest  on  rollers,  balls,  or  a  race  of  some  kind  so 
that  it  can  be  swung  about  a  cent:  e  li  to  uncover  the 
opening  /  when  a  gather  is  to  be  made,  and  to  cover  it 
aL;ain  when  the  gather  is  completed.  When  the  open- 
ing f  is  uncovered  by  the  hood  R,  the  wing  r  covers  the 
opening-  e.  When  the  hood  covers  the  opening  /,  hot 
gases  from  the  furnrce  pass  through  the  opening  c,  as 
shown  in  Fig^.  j,  and  reheat  the  surface  of  the  metal  ii-i 
the  opening-  /.  In  both  positions  of  the  hood  R,  hot 
gases  are  prevented  from  escaping  from  the  furnace. 

24^,459. — Glass  manufacture.  Rankin,  C.  H.  1233, 
Klain  Street,  Wellsbui-g,  West  Virginia,  U.S.A. 
September  3,  1924,  No.  20761.     (Class  56.) 


Dclivenii},r  violtcii  metal. — Relates  to  a  glass-feeding 
apparatus  of  the  kind  comprising  a  discharge  aperture 
5  in  the  bottom  of  a  cup  i  of  (  onical  or  other  shape, 
and  a  sleeve  or  tube  7,  open  at  both  ends,  which  dips 
into  the  cup  and  is  adjustable  vertically  to  or  from  the 
aperture.  According  to  the  in\ei-ition,  tlie  sleeve  is 
rotated  or  oscillated  about  its  axis  to  stir  the  glass  in 
the  cup  to  secure  uniformity  of  ten-iperature  in  the  glas"- 
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surrounc!in<4-  the  aperture.  A  plunger  8  reciprocates 
within  the  sleeve  to  control  the  formation  of  the 
charges  of  glass  expelled  from  the  aperture.  In 
addition  to  the  sleeve,  either  the  plunger  or  the  cup, 
but  not  both,  may  be  rotated. 

243,553. — Joining  Glass  to  Metal. — Kirkland,  J.  W., 
Crown    House,     Aldwych,     London. — (Allgemeine 
Elektricitats-Ges.  ;  2,  Friedrich   Karl-Ufer,  Berlin.) 
January  2,  1925,  No.  iCo.      Drawing-s  to  Specifica- 
tion.    [Classes  39  (ii),  56,  and  99  (i).J 
After  fusing-  together  g-|ass  and  metal  tubes  or  other 
articles,    the    contacting-   surfaces    are   broug-ht  re- 
spectively   to    different    temperatures    which  depend 
upon   the   different   coefficients   of   expansion   of  the 
two  materials,   and  are  such  that   in  cooling-  down 
through  the  different  ranges  of  temperature  the  linear 
contractions  of  the  two  surfaces  are  equal,  thereb} 
avoiding-  setting  up  stresses  in  the  glass. 
243,638. — Glass  manufacture.    Marks,  E.  C.  R.,  57, 
Lincoln's    Inn   Fields,    London. — (Danner,  E.,  260, 
Hudson  Avenue,  Newark,  Ohio,  U.S.A.)    June  30, 
1925,  No.  16830.    (Class  56.) 


Drawing ;  jorviing  sheet  glass  ivitli  surface  designs. — 
A  method  of  forming-  figured  glass  consists  in  guiding  a 
stream  of  glass  on  to  an  impression  element  provided 
with  designs,  and  in  forcing  the  plastic  glass  into 
contact  with  the  impression  element  by  means  bf 
gaseous  pressure.  The  molten  glass  passes  from  a 
tank  furnace  i  into  a  forehearth  2,  where  its  tempera- 
ture and  condition  is  regulated,  and  from  which  it  flows 
throug-h  an  elong^ated  slot  4.  A  vertical  slab  5  is 
arranged  below  the  slot  4,  and  the  glass  flows  down  the 
sides  of  this  slab  in  two  streams  a  which  unite  at  the 
lower  end  to  form  a  single  sheet  h.  The  slab  is  disposed 
within  a  chamber  7  heated  by  burners  8  which  enable 
the  temperature  of  the  streams  a  to  be  regulated.  The 
impression  element  consists  of  a  roller  10  disposed 
below  the  slab  4,  and  the  sheet  h  passes  around  the 
roller  into  a  lehr  11.  The  roller  is  engraved  on  its 
surface  with  suitable  designs,  and  the  plastic  sheet  is 
forced  into  contact  with  the  figured  surface  by  means 
of  a  'blast  of  air  from  a  nozzle  14  having  a  flaring  mouth- 
piece 17  which  is  disiposed  close  to  the  sheet.  The  air 
blast  also  chills  the  outer  surface  of  the  sheet  and 
prevents  it  from  being  marred  by  a  curved  surface  1  ^ 
which  deflects  11h'  sheet  into  (he  horizontal  ])ositi()n  as 
it  enters  the  lehr. 


243,^80. — Glass  Manufacture.  United  Glass  Bottle 
Manufacturers,  Ltd.,  Moorshead,  T.  C,  and  Riley, 
A.,  40,  Norfolk  Street,  Strand,  London.  November 
I,  1924,  No.  2C099.    (Class  56.) 

Blowing, — A  machine  for  blowing  glassware  is 
enabled  to  rotate  continuously,  without  the  necessity  for 
stopping  and  starting  the  moulds  for  a  charging  or 
gathering  operation,  by  arranging  the  charging  point 
for  the  glass  at  the  centre  of  the  machine.  Each  of 
the  parison  moulds  is  moved  in  turn  to  the  centre  of 
revolution  to  recei\  e  a  charge  of  glass  and  is  afterwards 
returned  to  a  point  at  which  it  may  register  with  a 
finishing-  mould. 

Supporting  the  moulds.  The  parison  moulds  31  are 
carried  by  a  frame  R  which  revolves  about  a  hollow 
column  P  mounted  on  a  carriage  A.  Screws  D,  which 
are  geared  to  a  common  shaft,  enable  the  frame  of  the 
machine  to  be  raised  or  lowered  to  adjust  the  position 
of  the  moulds  in  relation  to  a  feeder.  A  second  column 
.S  is  mounted  within  and  coaxial  with  the  column  P,  and 
at  its  upper  end  forms  a  connection  with  a  valve  3  for 
sucking  air  from  the  parison  moulds  as  they  are  brought 
in  turn  to  the  central  charging  position.  The  supports 
9  for  the  finishing  moulds  10  are  pivoted  to  the  revolv- 
ing frame  R  and  are  provided  with  rollers  11  which 
run  on  a  track  12  fixed  to  the  base-ring  N  of  the 
column  P.  The  track  12  is  shaped  to  raise  and  lower 
the  moulds  at  appropriate  times,  the  moulds  being 
opened  and  closed,  in  the  known  manner,  by  a  roll  14 
which  engages  a  tiack  15  on  a  fixed  cam-ring  Q. 

Forming  the  parisons.  The  gathering-arms  U, 
which  carry  the  parison  moulds,  are  journaled  in  bear- 
ings carried  by  the  frame  R,  and  the  axles  U  ■  of  the 
arms  are  so  arranged  that  the  arms  rotate,  or  turn 
over,  in  planes  which  are  radial  to  the  axis  of  the 
columns  P,  S.  This  turnover  movement  is  obtained  by 
slides  20  which  are  reciprocated  by  means  of  rolls  21 
engaging  a  cam  groove  22  in  the  fixed  ring  Q.  Racks 
formed  on  the  slides  engage  teeth  formed  on  the  axles 
U  ^  of  the  arms.  The  arms  thus  swing  the  moulds 
either  to  the  gathering'--position,  in  line  with  the  axis 
of  the  machine,  or  to  the  edge  of  the  frame  R  where 
they  are  in  position  to  register  with  the  finishing 
moulds.  When  an  arm  has  swung  to  this  position, 
the  halves  of  the  parison  mould  are  swung  back  clear 
of  the  parison  by  means  of  a  slide  17  operated  by  a 
cam  roll  18.  The  finishing  mould  is  then  raised  and 
closed  on  the  parison.  Blowing  takes  places  with  air 
supplied  through  a  blowhead  23  which  is  pivoted  on 
the  arm  and  swings  into  close  contact  with  the  arm 
above  the  ring  moulds.  The  arm  also  carries  a 
plunger  48  for  forming  the  mouth  ring  of  the  bottle 
and  the  initial  opening  in  the  parison.  The  plunger  is 
carried  by  a  rod  24  which  slides  within  a  sleeve  25  on 
the  arm  and  is  also  turned  through  an  angle.  The 
combined  movement  lowers  the  plunger  into  the  ring 
mould,  and  when  raising  it,  swings  it  to  one  side.  A 
cap,  similarly  mounted  on  the  arm,  closes  the  end  of 
the  mould  while  the  charge  of  metal  is  being  blown 
up  to  form  the  parison. 

Operation.  In  use,  the  machine  rotates  continuous ly 
;uid  the  parison  moulds  are  brought  in  turn  to  the 
central  position  to  be  charged  with  metal  which  may 
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be  directed  into  the  mould  by  a  funnel.     The  charge  is  is  blown  up,  the  mould  is  opened  and  a  finishing  mould, 

packed  down  into  the  mould  by  suction  applied  through  which  has  risen  into  position,  closes  on  the  parison  and 

the  column  S.  and  also  by  compressed  air  applied  by  the  blowing  is  completed.    Air  for  cooling  the  moulds 

a  blowhead  80  which  is  brought  over  and  seated  upon  and  other  parts  of  the  machine  is  supplied  through  the 


FIC.I. 


the  open  end  of  the  mould.  The  blowhead  is  then  column  P  which  is  pro\  ided  with  ports  i  that  register 
removed,  and  the  gathering  arm  is  turned  over  to  bring  at  appropriate  times  with  corresponding  ports  in  the 
the  mould  to  the  transfer  position.     After  the  parison     rotating  frame  R. 


Latest  British  Patents. 

Applications  for  Patents. 

Xo.  32CKXJ.— December  31,   1925.       T.  C.   Moorshead.  Glass 
Furnaces. 

32'5^-— December    21,    1925    (Switzerland,    December  21, 
1924).      .Sibor    Soc.    Anon.    N'orrerics    de  Romonl. 
Manufacture  of  Glass. 
No-  32275.— December  22,  1925.  Kapella  Ltd.  (A.  Warmisham). 
Lens  Systems. 

No.  32276.— December  22,  1925.  Kapella  Ltd.  (A.  \Varmi,ham|. 

Mounting  of  Lenses, 
^'o-  3'396-— Decf-mber    23,    1925.      R.    L.    Street.  Refracl.iry 

Linings  for  Furnaces. 
No.  32466.— December   23,    1925.         Morgan    Con^^lruclion  Co. 

Regenerative  Furnaces. 
No.  32667.— December    28,     1925     (Germany,     January  22nd, 

'925-,     C.  Zeiss   (Firm   ofj.    '   Polishing  Tools 

for  Working  Glass. 
\o.  327S1.— December    29,    1925.         R.    I".    Hisl(,p.  Heating 

Furnaces. 

No.  32787.— December   29,    1925.    G.    H.    Wingate.  Manufac- 
ture of  Lenses. 

No.  32794.— December  29,    1925    (Czecho  Sioyakia,   January  3 
1925;.    N.    Starrach,    R.    Wesseley,    F.  Sch'nci'd! 
Drawing  Glass. 


No.  32795. — December 


\o 

Xo. 
Xo. 
Xo. 
Xo. 
Xo. 

No. 

Xo. 

No. 

No. 
Xo. 

No. 


-y.  '9-5  (Czecho  Slovakia  January  ; 
i<)-'5).  N.  Starrach,  E.  Wesseley,  F.  Schneid 
Diawing  Glass. 

December  2<),   k)25  (Austria  January  10).  I.  Kreidl 
111  whitt 


opacilying    media    for  glasses 
1..   M.   Wilson.  Prismatic 
Lden.     .Attachments  to 
Bros.,   Ltd.  Boitle 
K.  Koller.  Distillation  of  Coai 


J.  L. 

etc. 

Dawson 


32Xo,S. 

Production  ol 
and  eii;iniels. 
52X50.  —  December  50, 
l.ani|)  (ilasses. 
32942. — December  31,  1925. 

lenses    of  telescope^ 
32952. — December   31,  11)25 

l-'illing  Machines. 
32974. — Decembi-r  31,  i<)25. 

in  Producers. 
32976. — December  31,  1925. 

transferring  bottles, 
32999. — Deceinber  31,  1925. 
gases. 

35017. — December  ;i,  1925. 

(i.  S/ikla.  ■ 
322. — Januars  5, 
Apparatus. 

562.— Jan.  8,  1926.  S.  Dowthvvaite.  Drying  clay  goods. 
580. — January  8,  1926  (Germany,  January  8,  1925)".     I.  G. 

Farbenindustiie    .\kt.    Ges.       Production     of  potash 

glass. 

9i<)  January    12,    1926.    (Denmark,   July  31,    1925).  A. 

.'\nders.  Pindstoftc's  Maskinfabrik  .Aktieselskab. 
Bottle  .Machinery. 


-M.  Powley.  Apparatus  for 
etc.,  to  and  from  machines. 
D.  M.  Henshaw.    Dr_\ing  fuel 


1924). 


(Hungary,  February  4, 
Combustion,  gasification,  etc.,  of  fuels. 
i<)26.     G.    E.   Cooke.       Glass  Cleaning 
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No.  1014.- 

No.  1015.- 

No.  1054.- 
No.  1183.- 

No.  1320.- 

No.  1589. 

No.  1591.- 

No.  1747.- 

No.  1766.- 

No.  1833.- 
No.  i<)i6. 

No.  2041. 

No.  2042.- 

No.  2043.- 


-January  13,  1926.      l'ill<inglon  Bros.,  Lid.       (F.  H. 
Waklnm).     Produclioii  ol   Polished  Plate  Class. 
-Jaiuiarv   M,    1926.     Pili^inglon   Bros.  Lid.      ( F.  B. 
WaFd  rt)n).    Prtiduction  of  Polished  Plate  (ilass. 
-January   14,   1926.     F.  S.   Fariisworth.     Inl.;  Bullies. 

Rainchon 


1926. 


L, 
J.  F. 

c.  ^^ 
w 


Hackford. 
.  Beck. 


K.  Couch. 


Gas  rrix'.ucinj; 

(leneralion  of 
Manufacture  of 
(irindin";  or 


(Owens  Bottle 
(Owens  Botili' 
(Owens  Bottle 


January  15 
Furnace. 

January    16,  1926. 
Combustible  Gas. 
— Januar\-  20,  1926. 
Glass. 

-J;inuary    20,  1926 

Polishing  Apparatus. 
-January    21,    1926.        Johnson    and  Johnson  (Great 
Britain)   Ltd.      (Johnson  and  Jolinson).      Boxes  for 
Tubes  of  Glass,  etc. 

■January  21,    1926.        ((;ermany,   January   23,  1925). 
Deutsche  Gasgluhlicht  .\uer-Ges.      Manufacture  of 
refractory  articles  of  ])ure  oxide  of  zirconium. 
-Janu;iry  22,   1926.     P.   11.  Prince.     Glaring  Glass. 
-Januarx     22,     1926.    S.     L.     Bengston  (Pfoser.). 
Method  lor  heating  Furnaces. 
January  23,   1926.     .S.  G.  S.  Dicker 
Co.).     Glassware-forming  Machines. 
January  23,    1926.   S.  (i.   .S.  Dicker 
Co.).    Glassware-forming  Machines. 
January  23,   1926.     .S.  G.  S.  Dicker 
Co.).     Glassware-forming  Machines. 

Specifications  Published. 

219972.— August  3,  1923.  Janaer  Glaswerk  Schott.  Gen. 
Glasses. 

227848.— January  25,  1924.  F.  Nettel.  Production  of  articles 
from  Vitreous  Slags  and  Glass  Refuse. 

234441. — May  23,  1924.  Naamlooze  Vennootschap  Philips' 
Gloeilampen-Fabrieken.  Device  for  Hermetically  Seal- 
ing Electric  Leading-in  Wires  in  a  Glass  Wall. 

236184. — June  24,  1924.  L.  Trefois.  Automatic  Charging  Ap- 
paratus for  Gas  Generators  and  Other  Furnaces. 

241890. — October   21,    1924.    Janaer   Glaswerk   Schott  &  Gen. 

Devices  for  Fusing  Glass  Extensions  on  to  Glass 
Vessels. 

242214. — October  30,  1924.  Quartz  Silice.  Process  for  the 
Manufacture  of  Articles  in  Fused  SiUca,  more  especially 
intended  for  Electro-technical  Uses. 

242937. — November  13,  1924.  General  Electric  Co.,  Ltd.  Manu- 
facture of  Translucent  or  Coloured  Bulbs,  more  especi- 
ally for  Electric  Incandescent  Lamps. 

244849. — September  29,  1924.  E.  M.  Long.  Machines  for  Grinding 
and  Polishing  Lenses. 

244975.— April  I,  1925.    J.  M.  T.  Johnson  and  J.  E.  Davies. 

Rotary  Drum  Apparatus  for  Drying,  Heating,  and 
Mixing  Granular  and  other  materials. 

245297- — February  6,  1925.  F.  M.  Oppermann.  Grindino;  and 
Polishing  of  Glass  Plates. 

245313-— March  20,   1925.    F.  H.  Rogers    (Fuchs  &  Co.,  Dr.). 

Process  for  the  Manufacture  of  a  Flexible  Wax-mass 
adapted  to  be  Bronzed  and  Designed  as  Sealing-wax, 

Prevailing  Prices. 


Arsenic  (Contmental  or  Japanese) 

0 

0 

ton 

Arsenic  (Refined  white  ])owdered) 

2'5 

0 

0 

ton 

Cobalt  (Black  Oxide)  

*fo 

8 

0 

lb. 

Cobalt  (Grey  Oxide)  

*£o 

8 

10 

lb. 

Cryolite  (Synthetic)  99/100%  .. 

0 

0 

ton 

Manganese  Peroxide  85/87%    .  . 

0 

0 

ton 

Potash  (Hydrated  Carbonate)  83/85"^, 
Potassium  Nitrate 

t/22 

10 

0 

ton 

*224 

0 

0 

ton 

Red  Lead,  Finest  English  Manufacturing  Glass 

Makers'  quality 

*/■■, 

7 

0 

cwt. 

Selenium  (Black  powdered)  99/100% 

7 

0 

lb. 

Soda  Ash  (Heavy) 

5 

0 

ton 

Soda  Ash  (Light)   

£5 

'7 

6 

ton 

Sodium  Nitrate  (Refined  Chilean)  96"(, 

£'3 

7 

6 

ton 

Sodium  Nitrate  (Synthetic)  96% 

10 

0 

ton 

Sodium  Selenite 

*£o 

5 

<) 

lb. 

Sodium  Silico  Fluoride  .  . 

*£'7 

0 

0 

ton 

for  Sealing  Bottles,  and  for  Insulating  and  Impreg- 
nating. 

■2-1 5.?55--  -  June  15,  1925.  W.  J.  Miller.  Process  and  Apparatus 
for  the  control  of  the  Feeding  of  Glass  Fabricating 
Machines. 

-453f'2.— June  30,  1925.  E.  C.  R.  Marks  (Danner,  E.).  Process 
and  Apparatus  for  the  Manufacture  of  Sheet  Glass. 

24.5561.— August  I,   1925.    R.  H.  Kirkup,  F.  Kirkup  and  J. 

Thompson.  Rotary  Dryer  for  the  Drying  of  Whin- 
stone,  Limestone,  Sand,  Clinker  and  such  like  material. 

-45655-— May  12,  1925.  K.  A.  B.  Ross.  Bottle  Filling  and 
Stopper-applying  Machine. 

246051.— August  15,  1925.    R.  Cairns.    Milk  Bottle. 

246057.— August  21,  1925.  W.  J.  Tennant  (Empire  Machine  Co.). 
Drawing  and  Flattening  Sheet  Glass. 

Specifications  Open  to  Public  Inspection. — 

Nil).  244749. — December  22,  1924.  M.  Fourment.  Process  and 
.Xpparatus  for  the  treatment  of  Gases  at  high  tem- 
peratures. 

Xi).  245101. — December     24,      1924.       Deutsche  Gasgluhlicht- 
.■\uer-Ges.     Process  for  the  Manufacture  of  refrac- 
tory substances  from  high-grade  oxide  of  zirconium. 
Xo.    245111. — December   19,    1924.    A.    Sandberg.  Recuperative 

Ileal  exchange  Apparatus  or  air  or  toher  media. 
Xo.  245131. — December   21,    1924.       Sibor   S.   .\.    Verreries  de 

Romont.     Manufacture  of  Glass. 
Xo.  245449. — January  3,    1925.    E.    Wessely,    X.    Starrach  and 
F.   Schmied.       .^Xpparatus  and  Processes  for  Draw- 
ing Glass. 

Xo.  245450. — January  3,    1925.     E.   Wessely,   N.   Starrach  and 
F.  -Schmied.      Apparatus  and  Processes  for  Draw- 
ing Glass. 

Xo.  245751. — January    12,    1925.        .M.   Stern   and   R.  Ruhnau. 

Optical  systems  suitable  for  use  in  the  projection 

of  Moving  Pictures. 
Xo.  245757. — January  10,  1925.    Dr.  I.  Kreidl.    Process  for  the 
production  of  w  hite  opacifying  media  for  Glasses  and 

Enamels. 

Xo.  245785. — January  8,  1925.  I.  G.  Farbenindustrie  Akt.-Ges. 
Process  for  the  production  of  Potash  Glass. 

Patents,  Trade  MarliS,  Inventions. — Advice,  Handbook  and 
Consultations  free.  King's  Patent  .-Xgency  Ltd.,  Director  B.  T. 
King,  C.I.M.E.,  Regd.  Patent  Agent,  G.B.,  U.S.,  and  Canada, 
146a,  Queen  Victoria  Street,  E.C.4,  and  6,  Quality  Court  (next 
Patent  Office),  London,  W.C.  39  vears'  references.  'Phone: 
Cent.  682.  "   

"  Method  of  and  Apparatus  for  Forming  Sheet  Glass."     1  ii( 

Owners  of  British  Patent  No.  126747  desire  to  dispose  of  the  same 
or  would  grant  a  licence  to  work  the  In\'ention  on  royalty  terms. 
Particulars  may  be  obtained  from  Technical  Records,  Limited,  of 
59-60,  Lincoln's  Inn  Fields,  London,  W.C. 2. 

Kapella  Limited,  of  Leicester,  F.ngland,  having  acquired 
luinierous  patents  (British  and  Foreign)  on  machinery  and 
:ip|)liaiices  for  sawing  and  grinding  glass,  cutting  discs,  and 
mounting,  grinding  and  polishing  lenses_  are  prepared  to  pay 
the  sum  of  ;£,"5o  (fifty  pounds)  to  anyone  who  may  give  them 
satisfactory  evidence  of  anv  infringement  of  such  patents. 
These  patents  are  open  to  be  licensed  to  responsible  manu- 
facturers. 


The  above  prices  are  for  usual  commercial  quantities, 
•x-  d/d.  Works, 
t  c.i.f.  U.K.  port. 
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The  .subject  of  economy  in  the  u.sc  of  fuel  is  one  which 
has  been  ventilated  very  frequently  cf  late  and  althoug-h 
a  certain  amount  of  progress  and  improvement  has 
undoubtedly  been  made  in  some  instances,  it  will  be 
universally  admitted  that  in  by  far  the  largest  per- 
centage of  works  there  still  remains  plenty  of  scope 
for  further  and  material  economies  to  be  effected. 

It  is  fairly  safe  to  say  that  almost  every  manufactur- 
ing industry  in  the  country  is  more  or  less  dependent 
upon  fuel  of  some  kind,  whether  it  be  solid,  liquid  or 
gaseous,  although  the  extent  of  this  dependence  varies 
between  very  wide  li.mits.  In  some  cases  the  fuel  bill 
may  represent  only  an  infinitesimal  percentage  of  the 
total  production  costs,  but  there  are  many  others  in 
which  fuel  may  account  for  up  to  fifty  per  cent.,  in 
some  instances  possibly  even  more  than  this.  In 


addition  it  will  be  found  tiiat  lliose  iiuiustrics  in  whicii 
the  fuel  account  bears  the  higiicst  ratio  to  the  total 
costs  are  the  ones  in  which  the  actual  fuel  expenses  in 
pounds  sterling  are  also  the  highest,  in  other  words 
they  are  the  largest  consumers.  It  follows,  therefore, 
that  they  are  the  ones  who  should  be  most  vitally 
interested  in  any  means  which  will  either  reduce  the 
price  they  have  to  pay  per  ton,  or  cubic  foot,  as  the 
case  may  be,  for  their  fuel,  or  enable  them  to  employ 
it  to  better  advantage  and  thus  use  less  per  unit  of 
the  goods  they  produce. 

Amongst  the  industries  so  affected,  the  iron  and 
steel  trades  will  undoubtedly  rank  fairly  high,  but  the 
glass  industry  will  not  be  very  far  behind  them  and 
consequently  we  are  pleased  to  be  able  to  state  that 
at  last  the  subject  is  to  be  treated  in  the  way  that 
its  importance  calls  for.  Up  to  the  present,  although 
there  ,may  have  been  economies  introduced  in  various 
industries,  the  knowledge  of  the  methods  and  results 
have  only  circulated  in  the  industry  itself.  It  is  also 
true  to  say  that  even  this  internal  circulation  has  been 
somewhat  limited,  and  as  proof  we  may  mention  the 
case  of  the  glass  trade  where  we  have  some  works 
producing  a  ton  of  bottles  for  the  expenditure  of 
approximately  half  a  ton  of  coal  and  at  tlie  same  time 
another  works,  making  the  same  type  of  ware,  using 
about  twent)'  five  hundredweights  of  coal  per  ton  of 
bottles. 

Each  .manufacturing  process  necessitates  that  its  fuel 
problems  be  approached  in  a  special  way,  but  whilst 
recognising  the  truth  of  this  and  the  fact  that  it  is 
almost  an  impossibility  to  take  a  method  which  has 
proved  beneficial  in  one  industry  and  apply  it  in  tofo 
to  another,  we  yet  feel  that  it  is  often  possible  to 
obtain  considerable  benefit  from  .modifications  of  such 
proved  methods.  This,  of  course,  necessitates  a  closer 
co-operation  between  all  fuel  users  and  to  enable  this 
to  be  effectuated  a  meeting  was  held  in  London  on 
March  5th  at  which  was  inaugurated  an  Institute  of 
Fuel  Technolog}'.  The  object  of  the  Instiution  will  be 
the  study  of  fuel,  its  production  and  use,  and  all  who 
are  interested  in  the  subject  will  be  eligible  for  member- 
ship. 

It  is  felt  that  the  question  is  too  large  and  important 
to  be  treated  as  an  adjunct  to  any  other  organisation 
because  if  it  received  the  attentitMi  it  deserved,  no  time 
would  be  left  for  anything  else.  Furthermore,  and  in 
this  we  feel  its  chief  value  will  lie,  the  new  Institute 
will  embrace  all  industries  and  will  thus  obtain  auto- 
matically the  co-operation  and  collaboration  so  much  to 
be  desired.  A  very  influenzal  Organising  Co.mmittec 
was  elected  amongst  whom  may  be  mentioned  Dr. 
M.  W.  Travers,  who  is  a  past  president  of  the  Society 
of  Glass  Technology. 

Should  any  of  our  readers  desire  further  particulars 
of  this  new  organisation  we  shall  be  pleased  to  hear 
fro.m  them. 


[Gl.ass  will  deal  %vith  all  matters  pertaining  to  the 
industry  in  an  impartial  manner,  consequently  the 
Editor  does  not  necessarily  associate  himself  with  the 
opinions  expressed  hy  his  contributors.] 
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Practical  Notes  on  the  Thermal  Endurance 

of  Glass. 


By  H.  V.  E.  RENN. 


The  terms  "  liability  to  fracture  "  and  "  want  of 
annealing  "  are  often  confused,  and  although  well 
annealed  y;lass-ware  is  b}'  no  means  so  fragile  a  sub- 
stance as  is  generally  imagined  it  is  true  that  there  is 
a  liability  to  fracture  even  when  there  exists  no  visible 
sign  of  strain. 

The  liability  to  fracture  in  well  annealed  glass-ware 
depends  upon  several  factors  of  which  the  most  import- 
ant are  the  expansion,  thermal  conductivity,  tensile 
strength,  elasticity  and  specific  heat. 

It  was  pointed  out  long  ago  that  for  every  glass 
which  is  employed  for  manufacturing  processes,  all 
the  properties  mentioned  above  should  be  shown  with 
precision,  but  the  opinion  still  seems  to  exist  among 
glassmakers  that  expansion,  for  example,  has  only 
to  be  considered  in  a  few  special  cases.  It  is  a  well- 
known  fact  that  in  {he  making  of  cased  glass,  such  as 
opal,  ruby  or  green,  upon  Hint,  or  green  upon  opal, 
there  should  exist  a  difference  in  the  coefficient  of 
expansion  of  the  component  glasses,  the  inner  glass 
having  the  smaller  coefficient.  This  means  that  in  cool- 
ing-, the  outer  glass  contracts  more  rapidly  than  the 
inner  glass  and  has  the  effect  of  compressing-  its 
surface,  in  which  condition  it  is  more  resistant  to 
strain.  In  the  makings  of  lampblow  n  apparatus,  it  is 
sometimes  necessary  to  seal  two  different  glasses 
together,  and  this  operation  can  only  be  carried  out 
successfully  if  the  coefficients  of  expansion  of  the 
glasses  concerned  are  comparative.  Expansion  is  also 
of  prime  importance  in  the  making  of  wired-glass,  in 
which  wire  is  embedded  in  the  middle  of  sheet  g-lass 
in  order  to  streng^then  it,  for  fracture  may  occur  if 
there  exists  a  large  difference  between  the  expansion 
of  the  metal  and  that  of  the  glass. 

Thermal  expansion  is  not  only  a  most  important 
factor  in  such  branches  of  glass  manufacture  as  those 
already  mentioned,  but  also  in  the  making-  of  practi- 
cally every  kind  of  glass,  for  in  addition  to  a  certain 
bearing  upon  the  annealing-  problem,  it  concerns  most 
particularly  the  property  of  thermal  endurance. 

Here  again  the  fallacy  exists  in  some  quarters  that 
the  property  of  thermal  endurance  is  a  matter  that  only 
concerns  the  manufacturers  of  laboratory  and  heat- 
resisting  g-lassware.  The  writer  was  vividly  reminded 
of  this  misconception  when,  upon  an  occasion  some 
)ears  back,  he  visited  an  improvised  warehouse  of 
linglish  and  foreign  table-glass.  The  glass,  exposed 
to  cold  draughts,  was  cracking  audibly  on  all  sides. 
This  was  all  the  more  striking  since  there  were  little 
signs  of  strain  in  the  g-lass  when  it  was  examined 
under  the  polariscope. 

The  most  important  factor  entering  into  the  property 
of  thermal  endurance  is  the  expansion  that  glass  under- 
goes when  it  is  heated.    Let  us  consider  the  nnw  familiai- 


example  of  a  hot  liquid  being  poured  into  a  cold  vessel. 
The  mner  layers  of  the  \essel  immediately  tend  to 
expand  due  to  the  rise  in  temperature,  but  are  pre- 
vented from  doing  so  by  the  opposition  of  the  outer 
layers.  A  state  of  compression  is  thereby  set  up  in 
the  inner  layers  and  one  of  tension  in  the  outer  layers. 
Should  the  rise  in  temperature  produce  a  tensile  stress 
of  sufficient  magnitude,  the  outer  layers  will  collapse 
resulting  in  the  coniplete  fracture  of  the  vessel.  It 
will  be  seen  from  this  that  one  of  the  greatest  factors 
entering  into  the  question  of  thermal  endurance  is  the 
expansion  of  the  substance.  The  smaller  the  coefficient 
of  expansion,  the  less  the  chance  of  fracture  when  the 
vessel  is  subjected  to  sudden  chang-es  of  temperature. 

The  coefficient  of  expansion  can  be  determined  ex- 
perimentally or,  when  only  an  approximate  value  is 
required,  it  can  be  calculated. 

Experimental  determinations  are  usually  carried  out 
either  by  the  dilatometric  method  or  by  Fizeau's  in- 
terference method.  In  the  former  case  the  weight 
thermometer  is  employed  as  when  determining  tem- 
peratures by  weighing  the  amount  of  mercury  con- 
tained. hVom  a  knowledge  of  the  coefficient  of 
apparent  expansion  of  mercury  the  temperature  can 
be  determined,  and  conversely,  if  the  weight  of  mer- 
cury contained  in  the  gdass  vessel  at  two  definite 
temperatures  is  known  and  also  the  coeflicient  of  abso- 
lute expansion  of  mercury,  it  is  possible  to  calculate 
the  cubical  expansion  of  glass. 

The  method  finds  its  basis  in  the  fact  that  the  ex- 
pansion of  a  hollow  vessel  is  the  same  as  if  it  were 
solid  throughout.  Since  the  expansion  of  each  part 
of  the  material  is  in  a  fixed  proportion  independent  of 
the  other  parts,  the  removal  of  the  central  portion  is 
without  effect  upon  the  shell. 

It  is  still  a  matter  of  controversy  as  to  whether  the 
material  of  the  vessel  can  be  regarded  as  isotropic. 
Callender  says  that  it  is  rather  gratuitous  to  assume 
that  the  expansion  of  a  glass  bulb  is  the  same  in  all 
directions  however  carefully  it  may  have  been 
annealed. 

It  is  first  necessary  to  obtain  a  bulb  of  the  glass 
under  examination.  One  of  about  25ml.  capacity  will 
be  found  suitable,  having  a  neck  bent  twice  at  right 
angles  and  of  narrow  bore,  in  order  to  eliminate  the 
l)ossibility  of  error  in  adjusting  the  volume  of  mercury 
contained.  Care  should  be  taken  that  the  test  piece 
is  well  annealed,  for  it  has  been  shown  by  several 
investigators  that  the  presence  of  stress  has  the  effect 
of  increasing  the  expansion,  the  increase,  of  course, 
being  more  pronounced  in  such  cases  as  thick  g-lass 
rods  that  are  comparatively  difficult  to  anneal,  than 
with  thin-walled  vessels. 
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The  course  of  the  experiment  is  as  follows.  The 
thermometer  is  first  weighed  empty  and  afterwards 
filled  with  mercury.  The  filling  is  a  somewhat  tedious 
procedure,  and  is  usually  accomplished  by  alternately 
heating  and  cooling-  the  \  essel  while  the  open  end  dips 
into  mercury  contained  in  a  small  beaker.  The  filled 
thermometer  is  now  allowed  to  attain  a  definite  tem- 
perature (conveniently  a  few  degrees  above  the 
prevailing  room  temperature)  and  afterwards  weighed. 
It  is  now  immersed  in  a  water-bath  maintained  at 
about  80 — go°  C. ,  and  allowed  to  take  up  this  tem- 
perature. Some  experimenters  prefer  the  second 
temperature  to  be  that  of  boiling  water.  In  most  text 
books  upon  the  subject  of  Physics,  it  will  be  found 
that  the  next  step  is  to  weigh  the  thermometer  and 
contents,  after  having  first  allowed  them  to  cool,  and 
to  determine  the  loss  in  weight  due  to  expelled  mercury. 
English  and  Turner,  however,  during  their  investiga- 
tions on  boric-oxide  containing  glasses,  some  of  which 
were  far  from  being  durable,  pointed  out  the  liability 
of  error  arising  from  the  action  of  water  on  the  glass 
when  the  thermometer  was  immersed  in  the  water-bath. 
They  adopted  the  procedure  of  observing  the  quantity 
of  mercury  expelled,  and  used  this  as  the  basis  of 
their  calculations,  and  not  the  difference  before  and 
afterwards  of  the  thermometer  and  contents.  The 
mean  value  of  the  coefficient  of  cubical  expansion 
between  the  temperature  of  the  experiment  can  be  calcu- 
lated by  means  of  the  data  obtained,  which,  for  the 
sake  of  example,  are  assumed  to  be  the  following. 
Weight  of  thermometer  alone  =     M-f'.l  grms. 

Weight  of  thermometer  +  mercury  —  352.15  ,, 
Weight  of  mercury  alone  =  337.52  ,, 

Weight  of  mercury  expelled  =       3-59  n 

Temperature  at  start  =     15°  C. 

Temperature  at  finish  =     83°  C. 

Let  IS!  I  be  the  first  weight  observed  and  the 
calculated  weight  of  the  mercury  left  in  the  thermo- 
meter after  heating,  so  that  ^n,  — tts  =  the  weight  of 
mercury  expelled.  Then  the  coefficient  of  cubical  ex- 
pansion is  : 

W2(t2  —  t,) 

where  a  is  the  coefficient  of  absolute  expansion  of 
mercury  for  the  observed  temperature  range  t2 — ti. 
Values  for  this  have  been  carefully  calculated  by  Sears, 
and  represent  the  best  that  are  known  at  present  con- 
cerning the  absolute  expansion  of  mercury. 
The  values  are  given  below. 

o  —  30°  C   18,174  X  10—8 

50°  C   18,194 

75°  C   18,221 

100°  C   18,251  ,, 

In  the  above  example  the  coefficient  of  cubical  ex- 
pansion of  the  glass  is  : 

3-59 

0.0001 8 1  g6    —    =  0.0000239. 

.1.13-93  X  68 

It  may  be  mentioned  here  that  the  cubical  expansion 
is  three  times  the  linear  value,  which  is  the  increase 
in  the  length  of  a  unit  length  produced  by  increasing 
the  temperature  t°  C. 

In  Fizeau's  interference  method  it  is  necessary  to 


obtain  a  plate  of  the  glass  to  'be  examined  from  i  to 
10  mm.  in  thickness  and  having  parallel  faces.  This 
plate  is  placed  inside  a  quartz  ring  resting  upon  a  flat 
quartz  plate,  while  a  second  plate  is  placed  upon  the 
lop  of  the  ring.  The  under  surface  of  this  plate  should 
be  very  close  to  the  upper  face  of  the  glass  specimen. 
A  beam  of  light  from  a  Geissler  tube  is  allowed  to  fall 
upon  the  surface  of  the  top  plate.  Part  of  the  light  is 
reflected  at  the  upper  surface,  while  the  remainder 
passes  into  the  space  between  the  quartz  plate  and  the 
glass  specimen,  and  undergoes  successive  reflections 
between  the  two  surfaces,  part  escaping  upwards  at 
each  incidence  upon  the  glass  plate.  As  reflection  will 
also  occur  at  the  under  surface  of  the  glass  specimen, 
it  is  necessary  to  blacken  it.  The  emerging  light  is 
examined  through  a  telescope  through  which  it  first 
enters  at  right  angles,  being  deviated  down  the  tube 
by  a  right-angle  prism,  and  again  through  a  set  of 
prisms  before  incidence  upon  the  glass  specimen. 
Interference  between  the  emerging  rays  produces  in- 
terference bands.  The  fringes  formed  in  the  focal  plane 
of  the  objective  would  be  circular  if  the  surfaces  upon 
which  the  reflections  take  place  were  perfectly  parallel, 
but  it  is  usual  to  incline  the  plate  slightly  so'  that  the 
fringes  then  become  more  nearly  straight  lines.  The 
space  between  the  surface  of  the  glass  specimen  and 
that  of  the  quartz  cover  changes  when  the  contrivance 
is  heated  owing  to  diflerential  expansion,  the  resulting 
displacement  of  the  fringes  being  determined.  By  this 
means  very  slight  changes  in  thickness  can  be  mea- 
sured, and  the  method  furnishes  what  is  perhaps  the 
most  accurate  means  of  determining  the  coefficient  of 
expansion. 

Schott  investigated  the  dependence  of  the  expansi- 
bility on  the  chemical  composition,  and  came  to  the 
conclusion  that  it  was  possible  to  assign  to  each  i  per 
cent,  of  the  oxides  entering  into  the  composition  of 
the  glass  a  definite  proportion  of  the  total  coefficient 
of  expansion.  He  accordingly  arranged  a  set  of  co- 
efficients by  which  the  percentages  of  the  constituent 
oxides  must  be  multiplied,  in  order  to  obtain,  by  addi- 
tion, the  value  of  lo'^  times  the  coefficient  of  cubical 
expansion.  The  expansion  of  some  thirty  glasses  were 
calculated  and  compared  with  results  obtained  experi- 
mentally, and  in  most  cases  a  fairly  close  agreement 
was  observed,  the  average  difference,  expressed  as  a 
percentage  of  the  observ  ed  values,  being  approximately 
±  3- 

English  and  Turner,  in  their  experiments  upon  the 
thermal  expansion  of  soda-lime  glasses  concluded  that 
in  a  series  of  glasses  of  generally  similar  type,  the 
variation  of  the  composition  and  the  coefficient  of  ex- 
pansion are  related  to  one  another  in  a  simple  additive 
manner.  In  testing  Schott's  coefficient  values  against 
their  own  observations  however,  they  found  that 
differences  arose  which  led  them  to  the  conclusion  that 
the  values  of  Schott  contained  considerable  errors. 
Experiments  were  commenced  in  order  to  arrive  at  a 
new  set  of  factors,  but  so  far  as  the  writer  is  aware 
this  important  work  has  unfortunately  not  been  com- 
pleted. 

Whereas  Schott's  values,  as  far  as  can  be  ascer- 
tained, were  arrived  at    empirically,    English  and 


CLASS 


March,  1926. 


Turner  preferred  to  adopt  some  sounder  basis  for  their 
calculations,  and  as  a  first  assumption  considered  that 
the  oxides  in  the  fused  amorphous  condition  take  with 
them  into  the  glass  their  own  thermal  expansion.  The 
new  factors  for  Si02,  Na20,  CaO  and  MgO  led  to 
closer  agreement  between  observed  and  calculated 
expansions  than  had  been  obtained  by  Schott's  factors, 
but  with  the  attempt  to  calculate  a  new  value  for 
alumina,  the  method  broke  down,  the  value  actually 
appearing  neg^ative.  Also,  in  the  boro-silicate  glasses, 
the  additive  relationship  that  before  seemed  tenable 
was  founrl  not  to  hold  good  o\er  a  wide  rang-e.  It  is 
now  well  known  that  the  reduction  in  the  coefficient  of 
expansion  that  is  first  of  all  produced  in  a  glass  by 
additional  boric  oxide  ultimately  reaches  a  minimum, 
anil  the  expansion  then  increases.  With  glasses  con- 
taining 20  per  cent.  Na20  the  minimu.m  occurs  with 
about  17  per  cent.  B2O3,  while  with  10  per  cent,  of 
the  alkali,  the  minimum  coincides  with  about  20  per 
cent.  B2O3. 

It  would  appear  from  this  that  the  expansion  factor 


of  the  thermal  expansion.  The  factors  are  given  below 

Na20    12.9         PbO    3.  o 

K2O    12.0         ZnO    I.  8 

CaO    4.9         MgO    1.35 

AI2O3    4.5         Si02    0.15 

BaO    3.0         B2O3    o.  \ 

The  factors  have  been  used  to  calculate  the  expan- 
sion of  seven  well-known  commercial  glasses,  which, 
on  account  of  their  diverse  composition,  serve  as  a 
g^ood  test.  The  results  are  given  with  those  obtained 
by  using  Schott's  factors.  The  experimental  deter- 
minations were  carried  out  by  the  Bureau  of  Standards, 
Washington,  the  Fizeau-Pulfrich  interference  method 
being-  used  and  the  temperature  range  10°  C.  to  55°  C. 
It  will  be  seen  that  a  closer  agreement  is  obtained  by 
using  the  new  factors,  the  average  error  in  using  those 
of  Schott  being  reduced  approximately  by  half. 

An  example  will  be  given  in  order  to  illustrate  clearlv 
the  method  of  calculating  the  expansion  of  a  glass  by 
means  of  factors.  If  the  analytical  composition  of  the 
glass  is  not  known  it  will  first  be  necessary  to  deter- 


Glass. 

Percentage  Composition 

Coefficient  of  Cubical 
Expansion  x  10 . 

SiO^ 

ZnO 

NagO 

AI2O3 

CaO 

K2O 

MoO 

PbO 

A. 

B. 

C. 

Pyrex 

80.5 

11.8 

4.4 

2.0 

0-3 

0.2 

0.1 

100 

123 

83 

Jena 

64.7 

10.9 

10.9 

7-5 

4-2 

0.6 

0.4 

0.2 

144 

175 

154 

Fry   

68.6 

8.1 

3-6 

9.8 

2.7 

2.6 

1-5 

2.6 

179 

199 

190 

Kavalier 

75-9 

7-1 

0.1 

8.7 

7-9 

0.2 

228 

243 

241 

M.E.G.  Co  

73-0 

3-6 

5-6 

10.8 

I.O 

0.7 

0-3 

4-3 

180 

188 

178 

Nonsol  ... 

67-3 

6.2 

7.8 

10.9 

2.5 

0.8 

0.3 

3.4 

192 

184 

189 

lyibbey  ... 

75-9 

10.8 

8.2 

2.1 

0.4 

0.7 

0.1 

1.0 

152 

165 

141 

A.    Observed  value. 

R.  Value  calculated  by  using  Schott's  factors. 
C.  „  „  New 


for  B2O3  given  by  Schott  would  prove  useless  when 
used  to  calculate  the  expansion  of  a  glass  with  high 
B2O3  content,  but  such  is  not  the  case.  With  a  glass 
(No.  42  in  Winklcmann  and  Schott's  list  of  glasses) 
containing-  56  per  cent.  B2O3,  the  observed  and  calcu- 
lated expansions  were  almost  identical.  It  must  be 
j)ointed  out,  however,  that  the  glass  was  of  the  lead- 
aluminium-boratc  type. 

The  writer  has  endeavoured  to  arrange  a  set  of  co- 
efficients that  embodies  the  work  of  Schott  and  that  of 
Fnglish  and  Turner,  aiid  although  he  is  aware  that 
there  are  many  experimental  glasses,  commercially 
valueless,  for  which  the  factors  g-ivc  somewhat  poor 
results,  he  is  of  the  opini  )n  that  they  can  be  safely  used 
when  it  is  intended  to  gain  onlv  an  approxiniatc  idea 


mine  the  percentage  of  each  oxide  present.  This  can 
be  carried  out  by  means  of  the  table  g-iven  in  a  previous 
article  by  the  present  writer*.  The  percentage  of  each 
oxide  is  then  multiplied  by  the  corresponding  co- 
efficient factor,  and  the  figures  thus  obtained  give,  by 
addition,  the  cubical  expansion   x    10  7. 

The  following  glass.  No.  59  of  Winkle.mann  and 
vSchott's  list  of  glasses,  furnishes  a  good  example  of  a 
commercial  soda-lime  glass.  The  small  amount  of 
AS2O5  present  has  been  neglected  in  the  calculation. 
The  expansion  of  this  glass  was  determined  by  three 
observers  to  be  290,  whereas  by  means  of  Schott's 
factors,  the  value  was  284. 
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Coloured  Glass  and  Glass  Decoration. 


Bv  JAMES  H.  ("tARDINER,  F.Inst. P. 


{Coiiliniicd.} 


Some  \er\  fine  reds  can  be  produced  with  copper  ; 
the  effect,  as  in  the  case  of  gold,  is  probably  due  to  the 
formation  of  ultra-microscopic  particles  of  copper, 
although  the  writer  has  never  succeeded  in  resolving 
them;  possibly  they  are  in  the  so-called  amicroscopic 
state,  that  is,  too  small  to  be  rcsoK  ed  even  in  the  ultra- 
microscope. 

In  the  case  of  copper,  by  slow  cooling  the  metallic 
particles  can  assume  such  massive  proportions  as  to 
become  visible  to  the  unaided  eye,  and  there  is  pio- 
duced  that  interesting  glass  artificial  aventurine. 

Before  leaving  the  production  of  red  or  rul)\  glass 
mention  must  be  made  of  the  selenium  rubies  and  reds 
that  are  largely  used  in  the  production  of  fane  \  lamp 
shades  and  cheap  ornamental  ware.  As  in  the  case  of 
gold  and  copper,  selenium  red  is  brought  out  bv  after- 
heating,  and  some  really  good  reds  have  been  made 
with  this  metal,  combined  with  cadmium,  the  writer 
has  produced  carmine  or  post-office  red  enamels,  with 
this  element. 

The  publication  of  formula'  is  of  ver\  little  real  value, 
as  the  result  obtained  depends  upon  man\  things  besides 
actual  batch  composition,  so  that  in  one  case  it  ma\ 
succeed  while  in  another  fail,  but  two  special  f(M-mul;e 
for  selenium  red  glass  of  Stourbridge  origin  are  here 
given  : 

Sn.  I. 


Sand 

Soda  ash  ... 
Zinc  oxide  ... 
Cryolite 

Cadmiimi  sulphide 
Selenium  met. 


No.  II. 


Sand 

Soda  ash  ... 
Cryolite 
Zinc  ()xide  ... 
Cadmium  sulphide... 
Selenium 


Ins.  ()/s. 

IOC)  o 

62  o 

'5  o 

4  " 

'  4 

o  b 


I'bs.  oxs. 

10  0 

.S  <J 

2  .s 

1  8 

o  I 

o  ■:; 


The  gold,  (:opp<;r,  and  selenium  glasses  with  tlu-ir 
distinctive  tints  and  valuable  properties  are  not  on!} 
needed  in  the  arts,  but  they  arc  of  very  great  use  in 
I)hotography,  in  the  medical  profession  on  account  of 
their  therapeutical  effects  in  the  treatment  of  skin 
diseases,  in  optics  for  the  elimination  of  haze  and 
rendering  distant  objects  visible. 

These  latter  applications  call  for  a  careful  examina- 
tion of  the  properties  due  to  the  different  compositions, 
and  for  systematic  methods  of  production,  which  will 
be  discussed  more  fully  later  on. 

The  ruby  reds  that  we  have  referred  to  arc  a>l  cases 


of  metallic  susijcnsions,  but  in  man),  and  indeed  in 
most  cases  of  colouration,  we  are  dealing  with  true 
solutions  although  they  can  hardl}'  be  classed  as 
chemical  compounds. 

Copper  in  a  soda  batch  i^ives  a  beautilul  peaco(  Ic-blue, 
and  line  greens  can  be  produced  in  Hint  glass  with  both 
chromii"  and  nickel  salts. 

As  has  already  been  pointed  out,  the  most  beautiful 
blues  arc  the  cobalts,  but  by  the  combination  of  nickel 
and  cobalt  in  certain  |)i-o[)ort ions  a  distinct  neutral  grey 
can  be  produced;  this  needs  very  careful  balancing  of 
composition  and  trealment,  and  in  llie  resulting  glass 
much  deijcnds  upon  the  thickness  of  the  sheet,  a  Ni-Co 
glass  2  mm.  thick  ma)-  gi\e  a  pure  gre)',  while  the 
same  glass  in  a  plate  10  mm.  thick  transmits  a  port- 
wine  red. 

In  addition  to  the  well-known  metallic  oxides,  the 
power  for  ccjlour  production  b)-  means  of  the  rarer  and 
less-known  elements  is  very  great.  An  instance  of  an 
unexpected  colour  effect  is  found  in  the  case  of  Didy- 
miimi  ;  this  for  man\  \  ears  passed  as  an  clemcntar\-  sub- 
stance, and  ill  its  fii'st  separation  from  its  a(  companx  ing 
I'aie  earths  it  forms  a  deep  chocolate-coloured  oxide, 
which,  when  added  to  a  soda  batch,  gives  a  pleasing 
amber-coloured  glass  ha\  ing  valuable  therajjeutic  and 
optical  properties.  In  1885  Auer  von  W'elsfjac-h  showed 
that  the  so-called  element  didymium  was  in  iealil\  a 
case  of  the  close  association  of  two  elemenlar\-  sub- 
stances, similar  to  the  association  of  nickel  with  col.)alt. 
These  closely-allied  elements  ha\ c  been  separated,  and 
named  Neodymium  and  Praseod)  mium,  respectively  ; 
the  first  gives  to  glass  a  deep  rosc-ameth\ st  tint,  and 
the  second  a  very  fine  grass-green. 

In  these  in.s-tances  we  ai'e  cerlainK  tlealing  with 
solutions,  and  not  suspensions. 

The  state  of  the  metallic  solution  in  glass  gi\es  rise 
to  quite  different  coloui'.  Eor  instance,  Iron  in  the 
ferric  state  gix  es  a  )  ell<)wish-l)i-ow  n,  but  in  the  ferrous 
state  a  dee])  sage-green  ;  this  glass  w  as  found  hv  .Sii- 
William  Crookes  to  have  the  \er\  valuable  propert) 
of  absorbing  infra-red  radiation,  and  affords  a  valuable 
protective  glass  for  those  occupied  in  acetylene  weld- 
ing Jind  similai-  industries.  This  glass,  howevei",  is 
not  eas\-  to  produce. 

Ivnough  has  been  said  to  show  that  the  production 
of  coloui  cd  glass  brings  with  it  a  great  deal  of  interest 
and  pleasure  that  is  perhaps  not  found  in  other  branches 
of  the  glass  industr)-,  if  we  except  the  artistic  produc- 
tions of  C"ar1  Keopping,  I^niis  Tilfan)-,  Hari-\-  I'owcll, 
and  a  few  others. 

It  may  be  well  al  this  stage  to  brieflv  review  the 
f|uestion  of  coloured  glass  production.  In  the  first 
place  there  is  the  purelv  artistic  side,  of  which  we  have 
already  given  a  few  instances,  and  the  pleasing  objects 
that  can  be  protluced  by  judicious  use  of  colour  are 
numerous,  but  the  subject  needs  care  and  discretion,  or 
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effects  will  be  produced  that  are  positively  repulsive  to 
a  refined  mind. 

The  need  for  the  development  of  coloured  ylass  pro- 
duction, however,  assumes  quite  a  different  character 
when  we  realise  the  numerous  and  varied  modern 
developments  in  the  professions  and  industries  tiiat 
have  made  the  need  for  the  scientific  production  of 
coloured  glasses. 

In  photography  the  commercial  production  of  the 
panchromatic  plate  and  the  development  of  colour 
photos^raphy  has  created  a  need  for  coloured  glasses 
of  definite  colour  value.  At  present  this  industry,  or 
rather,  science,  has  to  depend  largely  upon  stained 
gelatine  films,  which  are  not  ideal  for  the  purpose.  The 
recent  great  developments  in  the  use  of  light  as  a 
therapeutic  agent  in  the  treatment  of  skin  diseases  calls 
for  a  glass  that  will  transmit  some  radiations  and 
absorb  others.  In  ordinary  medical  devices,  coloured 
glasses  of  standard  tints  for  the  examinaticjn  of  urine 
and  other  solutions  ;  red  glass  is  said  to  have  been  used 
for  the  windows  of  wards  set  apart  for  smallpox 
patients ;  special  glass  for  protection  against  the  harm- 
ful effects  of  X-rays  and  radium,  glass  that  will  trans- 
mit the  chemically  acti\e  ultra-violet  radiations  now 
extensively  used  in  dentistry,  and  for  many  other  appli- 
cations in  electro-therapeutics. 

Botany  calls  for  glass  of  specific  light  values,  and 
much  experimental  work  has  been  carried  on  to  deter- 
mine the  best  material  for  glazing  the  palm  houses  at 
Kew  and  other  places. 

Chemistry  also  demands  special  coloured  glasses  for 
storing  man\-  light  sensiti\e  products,  and  the  recent 
j^reat  advances  that  have  been  made  in  ophthalmolog}', 
where  special  protective  spactacle  glasses  have  been 
found  of  very  great  value  ;  spectacles  with  definite  colour 
values  are  rapidly  cDming  into  general  use  e\  en  in  our 
climate,  while  in  India,  Africa,  Switzerland  and  other 
places,  coloured  spectacles  are  indispensable. 

These  instances,  selected  from  many  others,  have 
convinced  the  wa-iter  that  there  is  at  the  present  time  as 
great  a  need  for  scientifically  attacking  the  problem  ol 
coloured  glass  production  as  there  was  in  that  of  optical 
glass,  when  that  work  was  taken  up  by  Schott  and 
.Abbe  at  the  Zeiss  works  in  i8tSi,  with  a  success  that 
is  now  a  matter  of  histor}-. 

At  the  present  moment  the  coloured  glass  problem 
is  in  a  transition  stage.  The  average  glass-maker  has 
by  past  experience  acquired  the  powei"  of  producing 
various  coloured  glasses  by  means  of  numerous  more  or 
less  secret  formula\  but  beyond  the  general  colour,  he 
has  very  little  knowledge  of  the  physical  or  optical 
properties  of  his  productions. 

The  industries  and  professions,  particularly  the 
medical  and  ophthalmological  professions,  realise  that 
remarkable  and  valuable  effects  can  be  obtajned  by  the 
employment  of  various  kinds  of  glass  as  light  filters, 
but  they  cannot  always  say  with  certainty  the  actual 
kind  of  radiation  they  wish  to  employ.  Thus  develop- 
ment is  hindered  in  both  directions. 

The  obvious  moxe  is  for  the  production  of  glasses 
with  definitely  stated  colour  values.  The  problem  at 
first  sight  may  look  hopelessly  comj)licated  to  the  aver- 
age glass-maker,  but  in  reality  with  the  instruments 
now  at  our  command  it  is  quite  simple. 


A  few  }  ears  ago  the  suggestion  of  using  a  polariscope 
in  a  glasshouse  would  have  been  regarded  as  absurd, 
but  now  there  is  hardly  a  factory  working  where  the 
instrument  is  not  in  use.  The  employment  of  the 
spectroscope,  the  opacity-meter  and  the  tintometer  is 
only  a  further  development.  With  these  instruments 
the  radiation  values  of  any  coloured  glass  can  be 
recorded,  and  the  information  would  'be  of  great  value 
in  the  industries  and  professions  named,  and  would 
furnish  the  medical  man  and  the  ophthalmic  surgeon 
with  a  means  of  ascertaining  definitely  the  effect  of  the 
employment  of  specific  radiations  in  the  treatment  of 
disease,  and  would  greatly  aid  the  real  development  of 
the  science  of  radio-therapeutics.'" 

Much  has  already  been  done  in  the  way  of  a  begin- 
ning on  the  lines  indicated,  and  the  writer  hopes  that 
he  may  not  be  accused  of  personal  reference,  if  he 
instances  some  cases  of  the  systematic  record  of  colour 
and  radiation  values  of  glasses  with  w  hich  he  has  been 
more  or  less  connected. 

Foremost  in  this  work  stands  the  researches  of  the 
late  Sir  William  Crookes,  O.M.,  F.R.S.,  upon  the 
effect  of  adding  various  metallic  oxides  to  the  consti- 
tuents of  glass  (see  Phil.  Trans.  R.  Society  of  London  ; 
series  A,  vol.  xxi,  pp.  1-25).  This  work,  which  ex- 
tended over  several  years,  has  been  o\ershadowed  by 
the  popular  application  of  some  of  the  glasses  to  the 
needs  of  the  optician,  with  which  at  the  moment  we 
are  not  concerned,  but  in  that  research  the  metallic 
composition,  absorption  of  heat-ra}S,  absorption  of 
ultra-violet  light,  transmission  of  white  light  and 
colour  values  were  determined  and  recorded  for  some 
hundreds  of  glasses. 

A  few  only  of  these  formed  the  subject  (jf  the  Ro-\al 
.Society  pajjer  referred  to,  and  the  others  represent  a 
\olume  of  painstaking  and  costl)-  reseai'ch  wiTich  at 
|)resent  remains  an  luiknown  factor  outside  the  doors 
of  the  laboratorv. 


On  the  dissolution  of  Sir  William  Crookes's  private 
laboratory  the  writer  was  able  to  secure  the  whole  of 
the  records  of  that  research,  and  feels  that  the  accom- 
panying photograph  may  not  be  out  of  place  as  a  record 
of  unpublished  work.  It  consists  of  some  200  and 
more  carefully  labelled  s|)ecimens  of  coloured  glasses 
that  were  made,  and  of  which  optically  worked  test- 
plates  of  two  millimeters  in  thickness  were  examined 


A  icil  miivc  in  lliis  dim  I  ioii  li;i>  jlicaiK  linn  iiijilr  li\ 
Mrssi'^.  Cli.iiuc'  Urns.  iS.  ('".,  Sniclhw  ic  k,  liinniiiyli.nn,  li\ 
llu'  pniducl ion  ul"  ('diUiasI  l''ilu-is  nl  (K'linilr  iiaiisniisNidii  \;iUii'-.. 
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for  absorption  of  U.\'.  light,  opacity  and  colour  values, 
and  transmission  of  infra-red  radiation,  and  the  results 
were  methodically  recorded. 

As  !ong^  aj^o  as  1904  figure  values  of  the  ultra-violet 
and  X-ray  transmissions  of  the  then  no\  el  uviol  glass 
produced  by  Messrs.  Shott  and  Genossen,  which  were 
intended  to  show  the  valuable  properties  of  the  glasses 
in  question.  By  colouring  this  glass  deep  blue,  Messrs. 
S.  &  G.  produced  a  g-lass  by  which  the  phosphoescent 
ertects  of  ultra-violet  light  could  be  demonstrated.* 
The  disastrous  effects  which  followed  tiie  early  eniplo\  - 
ment  of  X-rays  made  it  necessary  to  develop  a  means 
of  efficient  protection,  and  glasses  used  for  this  purpose 
can  now  be  examined  at  the  N^ational  Physical 
Laboratory,  and  the  values  are  generally  given  in  the 
equivalent  thicknesses  of  metallic  lead. 

These  subjects,  although  they  may  not  seem  at  first 
sight  to  come  under  the  heading  of  coloured  glass,  are 
in  reality  intimately  connected  with  it,  and  together 
with  true  colour  effects  they  call  for  the  need  of  accur- 
ate measurement. 

An  instrument  that  is  of  the  greatest  value  in  the 
coloured  glass  industry,  but  which  hitherto  has  not 
found  much  application  in  the  glasshouse  is  the 
Lovibond  Tintometer.  This  device  consists  in  a  great 
number  of  slips  of  glass  of  the  primary  colours  with 
numerical  values  in  each  case,  from  the  faintest  to  the 
deepest  tints,  with  a  carefully  arranged  method  and 
arrangements  for  viewing  tliem. 

This  instrument  was  used  by  the  late  Sir  William 
Crookes  in  the  work  already  referred  to,  and  it  was 
found  to  be  of  very  great  use,  for  with  it  the  actual 
colour-value  of  any  glass  can  be  found  and  recorded 
numerically. 

Such  numerical  records  of  the  tint  of  glass  that  is 
being  produced  for  any  special  purpose  are  of  far  more 
value  than  an  opinion  gained  by  looking  through  it 
without  any  reference  to  the  light  in  which  it  is  seen. 

It  may  not  be  out  of  place  to  record  an  application 
of  the  tintometer  in  actual  glasshouse  practice. 

In  a  flint  glass  works  where  manganese  di-oxide  was 
used  as  a  decolouriser  there  was  the  weekly  problem 
of  the  "  colour  "  of  the  metal.  Too  much  manganese 
gave  a  warm  unsatisfactory  tint,  and  too  little  pro- 
duced an  unpleasant  green  or  cold  colour,  also,  on 
account  of  the  effect  of  manganese  changing  with  the 
time  occupied  in  founding  and  working  out  the  pot, 
there  was  alwajs  the  tendency  for  the  glass  to  be 
"  warm  "  in  the  early  part  of  the  week  and  "  cold  " 
at  the  end  ;  this  made  an  accurate  knowledge  of  the 
colour  value  of  the  metal  in  each  pot  on  Monday 
morning  desirable. 

The  following  system  was  devised  and  put  into 
operation. 

First  thing  on  Monday  morning  a  test  rod  about 
half  an  inch  in  diameter  and  ten  inches  long  was  taken 
from  each  of  the  nine  pots  of  metal  in  use  (the  ends  of 
the  rods  as  wetted  off  in  the  glass  chair  needed  no 
further  treatment). 

These  rods  were  examined  "  end  on  "  Ijy  senehni; 
white  light  through  them  and  comparing  the  colour 
with  that  of  a  similar  rod  of  standard  metal  in  the 
tintometer,  the  difference  in  tint  between  the  two  was 
equalised  by  adding  green  or  red  slips  as  was  needed 

*  Journal,  Riintgen  Soc,  Vol.  i,  pp.  41-43. 


until  the  tint  of  the  standard  was  the  same  as 
that  of  the  rod  under  examination.  These  results  were 
recorded  on  a  chart  similar  to  the  one  here  reproduced 
and  the  value  is  obvious  ;  for  convenience  the  tests  were 
recorded  in  the  order  of  their  colour  values. 

From  the  chart  it  can  be  seen  that  the  metal  in 
pots  3,  9  and  5  were  slightly  on  the  green  side,  as  they 
needed  varying  amounts  of  red  to  bring  them  to  the 
standard.  Nos.  4  and  2  were  as  near  perfect  as  could 
be,  while  7,  b,  i  and  8  were  slightly  over-coloured  and 
needed  var\  ing  values  of  green  to  bring  them  down  to 
standard. 
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Mucil  practical  information  is  given  from  this  ex- 
amination ;  pots  3  and  9  should  be  worked  out  at  once, 
pots  5,  4,  2,  7  and  6  were  as  near  perfect  as  could  be, 
and  should  be  worked  in  the  early  part  of  the  week 
for  "  best  work,"  while  Nos.  i  and  8  can  be  left  until 
the  end  of  the  week,  by  which  time  the  slight  pink 
tint  will  have  burnt  out  and  the  metal  should  be  up  to 
standard. 

It  will  be  realised  that  we  are  here  dealing  with  very 
faint  tints  only  measurable  in  rods  of  glass  ten  inches 
long,  but  the  tintometer  enables  one  to  deal  with 
refinements  of  excellence  that  are  generally  left  either 
to  chance  or  to  the  skill  of  the  mixer. 

All  this  detail  may  look  tedious  and  "  scientific," 
but  it  is  surely  better  to  krunv  the  state  of  your  metal 
than  to  let  the  workmen  spend  time  on  elaborate  work 
only  to  find  after  it  is  finished  and  through  the  cutting 
shop  that  it  is  "  off  "  or  "  over  "  colour. 

Before  leaving  the  subject  of  coloured  glass,  refer- 
ence must  bo  made  to  the  irridescent  gdass  that  was 
produced  in  quantity  some  }ears  agoi.  These  very 
beautiful  effects  were  jjroduced  by  the  action  of  chlorine 
gas  on  the  surface  of  lead  glass-ware;  by  applying  this 
treatment  to  suitable  articles  some  really  beautiful 
effects  can  be  produced.     Unfortunately    the  indis- 
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WELLMAN  AUTOMATIC 

GAS  MACHINES 


These  machines  are  of 
particular  interest  to  glass  manu- 
facturers since  they  yield  a 
uniformly  rich  gas  at  a  high 
rate  of  output. 

This  is  chiefly  due  to  the 
oscillating  Poker  device  which 
loosens  the  fuel  bed  right  in 
the  incandescent  zone  where 
pastiness  occurs. 

No  other  device  satis- 
factorily accomplishes  this 
operation. 


Other  important  features  are  described  in  our  booklet  which  every  Glass  Works 
Manager  and  Engineer  should  send  for. 


No.  10  TO  GASIFY  UP  TO  4,000'lbs.  COAL  PER  HOUR. 
No.    8  TO  GASIFY  UP  TO  2,600-lbs.  COAL  PER  HOUR. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS       ::      ::       DARLASTON,   S.  STAFFS. 


Telephones:  HOLBORN  2588/9. 


Telegrams 


PRINCIPIUM.  WESTCENT.  LONDON.' 


March,  1926. 


CLASS 


139 


criminate  application  to  cheap  ornamental  articles 
killed  the  artistic  possibilities  of  the  process  and  it 
died  an  early  death. 

A  somewhat  similar  effect  can  he  produced  by  spray- 
ing" the  hot  glass  with  Indrochloric  acid  before  it 
passes  to  the  lehr,  and  horrible  productions  are  occa- 
sionally to  be  seen  in  the  shop  windows. 

A  valuable  instance  of  the  possibilities  that  follow  a 
thorougfh  examination  of  the  colour  value  "•lass  is 
shown  in  the  following;. 


This  simple  examination  gi\es  a  fiuid  ol  valuable 
information;  the  best  cathedral  rub\'  is  seen  to  be 
slightly  tinged  with  blue,  which  probahl}-  accounts  for 
its  "  rich  "  colour.  It  transmits  mostly  red,  a  total 
absence  of  green,  but  a  faint  trace  of  blue. 

The  copper  ruby  is  almost  equal  \o  it,  but  there  is 
no  blue  ting-e,  and  in  addition  to  red  it  transmits  a  little 
i^reen  light. 

also  has  no  blue  tint,  and  Irans- 
g'reen,  and  a  trace  of  blue. 


The  selenium  rub)' 
mits  red  with  oranye, 


Specimen. 
Cathedral   (lold  Ruby.  —  Ap- 
proved by  the  artist  as  equal  to 
best  ancient  rubv. 


Tintometer  E\a))ii)niti(>n. 


Copper  Ruby  Pot  Metal. — Col- 
our almost  equal  to  the  gold 
specimen. 


Selenium  Ruby.  — Condemned 
bv  the  artist  as  "  carrot  v." 


Gold  Ruby.  - 
bad  colour." 


Condemned  as 


Red 
Blue 


Red 
Blue 


Red 
Blue 


Red 
( M  rey 


6.S. 


/  .1 


Spectroscopic  Exuminaiiciu 
Transmit  red  and  orange,  no 
n-een,  and  a  \ery  faint  transmis- 
sion of  blue  Li])  to  4S0////. 


41-3 
o. 


41.0 
o. 


66.5 

9-5 


Transmits  red,  orange,  and  a 
little  green,  and  a  faint  trace  of 
blue.  ' 


Transmits  red,  orange  and 
green,  with  a  trace  of  blue. 


Transmits  only  red,  without 
any  trace  of  orange,  green,  yel- 
low or  blue. 


The  value  of  the  red  or  ruby  gdasses  in  medicine  and 
photog-raphy  has  already  been  referred  to,  and  valuable 
information  can  easily  be  gained  by  the  use  of  the  tinto- 
meter and  the  spectroscope. 

The  three  varieties  of  red  or  ruby  g^lass  in  g-eneral 
use  are  produced  by  g'^old,  copper,  and  selenium  ;  each 
g'ives  a  glass  that  would  naturally  be  called  red  g"lass, 
but  the  transmission  of  hg^ht  and  hence  their  actual 
properties  are  very  different. 

A  sample  plate  ten  mm.  square  and  2  mm.  thick 
was  taken  of  each  of  these  glasses  (there  is  no  need 
for  them  to  be  flat  or  optically  worked). 


The  poor  or  condemned  ruby  is  interesting^.  The 
expert  could  not  say  what  was  wrong  with  it  except 
that  it  was  not  "  right  ";  the  tintometer  examination 
shows  that  the  colour  is  red  with  a  good  percentage  of 
neutral  grey,  which  points  to  a  retluction  of  lead  or 
one  of  the  other  constituents  of  the  batch  ;  the  s]3ectros- 
cope  shows  that  the  transmission  is  confined  entirely 
to  the  red,  and  ikmic  of  the  rays  of  shorter  wave  length 
can  pass  through  it.  This  would  make  the  glass  which 
was  worthless  to  the  artist  of  great  value  to  the  photo- 
grapher, and  its  use  would  enable  the  medical  man  to 
be  sure  that  the  effects  that  he  was  getting  or  failing 
to  get  by  its  use  were  due  to  rays  of  definite  \'aluc. 


PRACTICAL   NOTES   ON   THE  THERMAL 
ENDURANCE  OF  GLASS. 

(Continued  from  l^mqc  i;}4.) 

Percentage  Composition  Expansion 
of  Schott's  Glass  No.  59.  factor. 

Si02    7;,. 2  X  0.15  lO.gS 

Na20    18.5  X  12.  ()  238.65 

CaO    8.0  X  4.9  ^9- 20 

AS2O5    0.3  —  — 

too. 00  288.83 

The  figure  obtained  represents  the  coefficient  of 
'  ubical  expansion  x  10  the  actual  coeiru  ient  being 
0.0000289. 

It  may  be  pointed  out  that  a  small  error  in  the  calcu- 
lation or  determination  of  those  constituents  of  the 
glass  that  possess  a  high  coefficient  factor,  will  ha\c 
a  comparatively  large  effect  on  the  calculated  co- 
efficient of  expansion. 

The  effect  on  the  expansion  when  one  oxide  is 
replaced  by  another  can  easily  be  ascertained  by  means 


of  the  coefficient  factors.  Suppose,  for  example,  it 
is  desired  to  determine  the  effect  of  replacing  5  per 
( ent.  Na20  b\  an  equal  amount  of  zinc  oxide.  Since 
the  coefficient  factor  of  an  oxide  is  that  proportion  of 
the  total  expansion  assigned  to  each  i  per  cent,  of  the 
oxide  entering  into  the  composition  of  the  glass,  it 
follows  that  the  effect  of  replacing  each  per  cent,  of 
one  oxide  by  another  is  represented  In  the  difference 
between  their  respective  factors.  Thus,  in  replacing" 
5  per  cent.  Na20  by  an  equal  amount  of  ZnO,  the 
amount  by  which  the  total  expansion  would  be  reduced 
is  5  (12.9 — 1.8)   X    10^"  or,  0.00000555. 


In  our  resume  of  Mr.  IMcInt}re's  paper  "  The  Manu- 
facture of  Some  Experimental  Tank-Blocks,  and  their 
behavi(njr  in  .Service  "  (page  105  in  our  Febi"uary  issue) 
it  would  seem  that  the  phrasing  employed  is  liable  to 
misinter]3i"elation  due  to  the  omission  of  the  words  "  of 
the  remainder."  'i'he  last  few  lines  should  therefore 
read  :  "  When  examined,  the  sillimanite  blocks  were 
almost  unattacked,  whilst  of  the  remairider,  the 
siliceous  ones  were  generally  superi(jr  to  the  others," 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  without   justification    are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results  ? 

The  "  RANKIN  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
IS  unique.  In  no  instance  has  a 
"RANKIN"  installati  on  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All-British  Built  Feeder, 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "  RANKIN  Feeder  is  built  for 
service  nnd  will  outlast  all  others. 


Demonstrations  of  the  RANKIN 
AUTOMATIC  GLASS  FEEDER  will 
be  arranged  by  appointment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to 


THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 

Telegramt  :  Natigluo,    London.  Telephone  Nos.  :   Holborn,  140  and  141. 
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The  Society  of  Glass  Technology. 


The  eighty-seventh  meeting-  of  the  Society  was  held 
in  the  Department  of  Applied  .Science,  The  University 
of  Sheffield  on  February  17th,  1926. 

Some  sixteen  members  met  for  luncheon  before  the 
meeting  for  which  a  ver\-  long  programme  was 
prepared. 

In  the  absence  of  the  President,  the  chair  was  taken 
by  Mr.  F.  G.  Clarke.  Five  new  members  were  elected, 
three  taking  advantage  of  the  "  Workman  Member- 
ship "  terms  which  allows  workmen  and  junior 
technical  workers  to  join  at  a  special  rate  of  sub- 
scription. This  class  of  .membership  has  been 
instituted  to  stimulate  interest  in  the  Society  generally, 
and  particularly  in  the  technical  papers  presented, 
among  workmen  and  junior  staff.  One  application 
for  ordinary  membership  was  received  fro.m  Japan, 
where  gla.ss  tecimology  appears  to  be  studied 
assiduously. 

Four  papers  were  presented  at  the  meeting,  all 
resulting  from  research  work  carried  on  at  the  De- 
partment of  Glass  Technolog}',  of  Sheffield  Universit}-. 
F^rofessor  Turner  communicated  the  first  paper 
entitled  "  The  Influence  of  Moisture  on  the  Mixing  of 
Batches  for  Soda=Lime=Silica  Glasses,"  bv  M.  Parkin, 
.\I..Sc.,  and  Prof.  W.  E.  S.  Turner,  D.'Sc. 

Professor  Turner  stated  that  although  the  advan- 
tages of  dry  batch  had  been  readily  assumed  in  the 
past,  it  would  be  well  to  investigate  the  advantages,  it 
any,  arising  from  the  presence  of  certain  definite 
quantities  of  moisture. 

The  batches  investigated  were  of  the  type  normally 
used  for  the  production  of  soda-li.me-silica  glasses, 
most  of  them  containing  soda  ash,  limespar,  and  sand, 
while  certain  others  contained  both  soda  ash  and  salt- 
cake. 

These  materials  did  not  differ  very  greatly  in  density, 
hence  the  possibility  f)f  producing  homogeneity  on 
mixing  depended  mainly  on  the  grain  size  and  on  the 
amount  of  moisture  present.  In  the  whole  of  the 
work  de.scribed  the  mixing  was  done  by  hand.  The 
necessity  for  sieving  the  batch  subsequent  to  the  usual 
.mixing  operation,  was  well  brought  out  by  the  experi- 
mental results  given.  After  such  sifting  and  re- 
mixing, the  agreement  in  composition  between  two 
samples  of  the  sa.me  batch  was  generally  very  good. 

The  risks  attendant  upon  the  use  of  dry  batches  was 
well  illustrated,  the  Professor  referring  to  the  distinct 
segregation  which  is  found  to  occur  with  dry  materials 
falling  vertically  through  a  distance  when  charged  into 
a  hopper  for  storage  over  the  doghouse  of  a  tank 
furnace. 

Using  batches  of  from  40  to  50  lbs.,  the  best  mixing 
was  obtained  when  3  to  4  per  cent,  of  moisture  was 
present. 

Further,  the  influence  of  the  grain  size  of  the 
.materials  was  studied,  and  it  was  evident  that,  for 
most  batches,  the  use  of  light  soda  ash  and  very  finely 


ground  limespar  was  to  be  avoided,  due  to  the  tendency 
to  form  ver\-  hard  pellets. 

.After  tlianking  Professor  Turner  f<ir  his  interesting 
paper,  Mr.  V.  G.  Clarke  said  that  it  was  known  in 
commercial  practice  that  the  sand  should  not  be  too 
wet,  nor  the  li.mespar  too  fine.  He  would  like  to 
know  what  would  be  the  results  of  tests  of  homo- 
geneitv  carried  out  on  machine-mixed  batches  with, 
and  without,  subsequent  sieving  and  remixing. 

Mr.  I-;.  .'\.  Coad-Pryor  spoke  on  the  importance  of 
this  question  of  tlie  .moisture  content  of  batches,  and 
emphiisized  the  need  to  mix  in  small  beds  when  no 
drying  facilities  were  available.  He  asked  whether 
moisture  had  been  found  to  exert  any  influence  on  the 
melting  of  the  batch.  He  had  observed  that  a  batch 
containing  4  per  i-ent.  .moisture  took  twice  as  long  to 
melt  as  one  I'ontaining  1  per  cent. 

Mr.  F.  S.  Bryson  asked  that  any  results  which 
might  have  been  obtained  in  the  Department  in 
connection  witii  the  eft'ect  of  moisture  on  the  melting 
of  batch,  be  published  concurrently  with  the  present 
work. 

In  replying  to  these  queries,  Professor  Turner 
stated  that  the  influence  of  .moisture  on  the  mixing  of 
batch  was  onlv  part  of  the  whole  story,  and  that,  from 
'-ome  experiments  made,  the  quickest  rate  of  melting 
lliese  si.mple  batches  was  obtained  with  i  per  cent, 
moistiue.  The  presence  of  saltcake  appeared  to  make 
possible  a  greater  addition  of  water  without  serious 
retardation  of  the  melting  rate. 

The  second  paper,  entitled  "  The  Effect  of 
Composition  on  the  Viscosity  of  Glass.  Part  IV. 
Calculation  of  the  Influence  of  Minor  Constituents," 
l)\   S.  luTglish,  D.Sc,  was  given  by  the  author. 

Dr.  English  pointed  out  that  although  the  small 
quantities  of  impurities  present  arising  both 
from  the  batch  materials  and  from  the  corrosion  of 
the  pot,  did  not  seriously  afl^ect  the  physical 
properties  of  ordinary  glasses,  yet  they  could  not  be 
ignored  by  any  investigator  co.mparing  the 
properties.  Unlike  the  thermal  expansion  and  density, 
the  viscosity  of  glasses  d'id  not  admit  of  simple 
calculation,  for  the  measure  of  viscosity  is  desired  over 
a  range  of  temperature,  not  .merely  at  any  particular 
temperature,  and  further,  viscosity  does  not  always 
follow  the  additive  law.  Dr.  English  showed,  how- 
ever, that  it  was  possible,  from  the  results  published 
in  Parts  II  and  III  of  this  paper  (J.  Sec.  Glass  Tech. 
1924,  8-206  and  1925  9-83)  to  calculate  corrections  to 
be  applied  to  the  value  of  the  vi.scosity  of  glasses  at 
predetermined  temperatures  so  as  to  allow  for  small 
difl^erences  in  composition.  Such  approximate 
correction  factors  were  given,  and  applied  to  soda- 
lime-silica  glasses,  previously  used  for  practical 
viscosity  .measurements  by  the  author  himself,  and 
Mr.  V.  H.  Stott  (J.  Soc\  Glass  Tech.   1925  9-207), 
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who  liad  shown  tluit  the  \  iscosity  results  wei  e  nut  in 
ai^rcemcnt  over  the  wliole  temperature  range. 

Employing  the  corrections  calculated  by  Dr.  English, 
it  was  obvious  that,  far  from  there  being  any  marked 
divergence  between  the  results  of  the  measuremc^'nts, 
there  was  very  close  agreement,  which  was  all  the 
.more  remarkable  as  entirely  different  experimental 
methods  were  employed  by  the  two  workers. 

Mr.  \'.  H.  Stott  said  that  Dr.  English's  paper  was 
of  great  interest,  and  the  author  was  to  be  con- 
gratulated on  the  wide  range  of  work  covered.  He 
showed  that  at  the  higher  temperatures,  namely, 
i30o°-i-ioo°,  the  discrepancy  between  the  viscosity 
measurements  of  Professor  Washburn,  Dr.  English, 
and  himself  was  serious,  and  he  suspected  that  at 
these  temperatures  some  error  was  creeping  into  the 
work — perhaps  tlie  method  of  .measurement  was  not 
reliable,  or  tlie  calibration  factors  of  the  apparatus 
were  not  accurately  known,  or  again,  the  viscosity  oi 
glass  migiit  vary  with  the  rate  of  shear. 

Mr.  E.  A.  Coad-Pryor  remarked  that  the  life  of 
refractories  might  be  influenced  by  the  change  in  the 
viscosity  of  glass  resulting  fro.m  the  solution  of 
alumina. 

Mr.  B.  P.  Dudding  congratulated  Dr.  finglish  and 
Mr.  Stott  on  the  contribution  of  such  a  vivacious 
discussion. 

In  reply.  Dr.  English  stated  that  the  actual  ciTect 
on  viscosity  of  the  substitution  of  alumina  for  lime 
in  a  glass  was  not  thoroughly  known,  and  should  be 
investigated  further. 

The  third  paper,  bv  Miss  E.  M.  Firth,  15.. Sc.,  F.  W. 
Hodkin,  B.Sc,  M.  Parkin,  M.Sc,  and  Prol.  \\".  E.  S. 
Turner,  D..S(  .,  entitled  "  The  Function  of  Arsenic  in 
Soda°Linie=Silica  Glasses,"   Part  I,    was    read  b\ 
Professor  Turner. 

The  work  done  previously  on  tiie  action  of  arsenic 
in,  and  the  extent  of  its  retention  in  glass  was  re- 
viewed, and  the  sum  total  of  the  available  tacts 
appeared  to  be  that  the  arsenious  oxide  was  not  all 
expelled  during  melting,  but  that  a  considerable 
portion  remained  in  the  form  of  the  arsenic  oxide. 

The  present  investigation  was  undertaken  to 
ascertain  (a)  to  what  extent,  and  in  what  form,  the 
arsenic  remained  in  glass;  (b)  whether  (r  not  it 
assisted  in  the  melting  operation  and  fining  operations, 
and  (c)  whether  or  not  arsenious  oxide  acted  as  a 
deroloriser. 

The  results  obtained  disproved  many  old-time  belieis, 
and  could  be  summarised  as  follows  : — 

fi)  When  added  to  a  soda-li.me  batch,  melted  in 
covered  pots  at  about  1400°,  arsenious  oxide  was 
almost  wholly  retained  when  added  in  (|uanlities  not 
cx'ceding  10  parts  per  1,000  sand;  60%  or  more  was 
retained  when  250  parts  AsjO,  were  added  to  1,000 
parts  of  sand. 

(2)  In  the  absence  of  any  oxidising  agent,  liom 
40  to  70%  of  the  arsenic  rc^maincd  in  the  glass  in  the 
form  of  arsenic  oxide. 

(3)  Arsenious  oxide  was  not  found  to  exct  any 
beneficial  effect  on  the  rate  of  melting,  in  fact,  a 
higher  melting  temperature  was  needed  w-ith  large 
qurmtities  of  the  oxide  present. 


(4)  In  (juanlities  greater  than  two  jiarts  per  1,000 
ol  sand,  arsenious  oxide  tencK'tl  to  produce  a  scum 
rich  in  silica,  on  the  glass  surface. 

(5)  I'p  lo  10  paits  per  1,000  of  sand,  the  oxide  did 
not  exert  am'  l)enefii:ial  inlluence  on  the  rale  oi 
refining. 

(())  Increasing  the  piopi irtioii  of  arsenit)us  oxide  in 
the  glass  reduced-  the  green  tint  due  to  presence  of 
iron  oxide. 

(7)  \'arying  opacit\-  was  produced  by  ar>rnious 
oxide  present  to  the  extent  ot  150  to  250  parts  pcv 
I  ,oQo  sand. 

Mr.  F.  (i.  Clarke  remarked  that  the  advantage  of 
the  use  of  arsenic  in  glass  was  e\ick-nll\'  a  de'.-atable 
point.  It  was  a  fact  tiiat  arsenic  rendered  less  fugitive 
the  pink  colour  i.mpailed  to  glass  bv  manganese. 

Mr.  E.  A.  Coad-Pryor  enquired  as  to  the  extent  of 
pot  attack  by  the  glasses  studied. 

Mr.  J.  H.  Davidson  asked  whetluT  an\-  niti'e  was 
used  in  the  batches,  as  a  definite  discoloin'is'ing  action 
took  place  under  oxidising  conditions,  arsenic  oxide 
being  formed  first,  then  probablj-  a  colourless  or  pale 
yellow  ferric  arsenate 

In  the  course  of  hi^  I'cply  i'rofessor  Turner  .stated 
that  up  to  10  parts  of  arsenious  oxide  per  1,000  sand, 
no  unusual  pot  attack  was  observed,  at  a  temperature 
of  1400°,  but  at  higher  temperatures  there  did  appear 
to  be  an  Increase  in  corrosion  of  the  pots  attendant 
upon  an  increase  in  the  arsenious  oxitle.     In  normal 
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commercial  practice  tiie  use  ot  arsenioiis  oxide  did  not 
ifive  rise  to  increase  corrosion  of  the  refractories.  Tiie 
use  of  many:anese  in  tiie  absence  of  arsenic  ^\•as  apt 
to  cause  differential  colouring'  throughout  the  pot. 

Owing  to  lack  of  time  the  fourth  paper,  "The 
Function  of  Arsenic  in  Soda=Lime=Silica  Glasses," 
Part  II.  "  The  Devitrification  of  Soda=Lime-Silica 
Glasses  containing  excessive  amounts  of  Ar.>enious 
Oxide,"  by  M.  Parkin,  iM.Sc,  and  Prof.  \V.  E.  S. 
Turner,  D.Sc,  was  taken  as  read. 
The  Next  Meeting — March  17th,  at  Stourbridge. 

TliL-  next  meeting  of  the  .Society  is  arranged  for 
March  i-th  at  Stourbridge,  tiie  historical  centie  for 
tlie  artistic  cut  glass  industry.  This  town  is  not 
visited  by  the  Society  every  }ear,  and  in  the  past  the 
meetings  there  have  not  been  a.mong  the  most  success- 
ful. Such  an  admission  appears  somewhat  as  a  re- 
flection on  the  Midlands,  which  stigma  will  surely  be 
removed  next  month.  Every  effort  is  to  be  made  to 
make  this  next  meeting  popular,  witii  a  record  gootl 
attendance. 

It  is  hoped  that  it  may  be  possible  to  ariange  a 
works  visit.  Mr.  Philip  Pargeter  has  kindly  invited 
members  to  see  his  collection  of  glass,  particularly 
Mr.  John  Xorthwood's  (senior)  reproduction  of  the 
famous  Portland  \'ase. 

The  business  side  of  the  meeting  will  be  devcted  to 
the  reading  of  papers  dealing  with  a  variety  of  subjects 
including  refractory  materials,  furnaces  and  ?spects 
of  glass-making  particularly  interesting  to  this 
neighbourhood. 

.Such  a  programme,  planned  for  this  iii.s'.orical 
town  is  specially  deserving  of  support.  We  are  justly 
proud  of  our  British  cut  glass,  then  let  us  all  rio  our 
utmost  to  create  a  record  in  the  district  famous  for  its 
production. 

In  order  that  members  and  friends  ma\'  make  the 
l)est  use  of  the  .meeting  lor  social  intercourse  the 
Secretary  of  the  .Society  will  be  pleased  (o  give  any 
information  he  can,  re  accommodation  in  .Stourbridg'e 
or  Birmingham.  \  .  D. 


Membership  of  the  Society  of  Glass  Technology — Its 
Advantages  to  all  interested  in  Glass. 

.Ml  readers  may  not  be  (  onversant  with  the  atlvan- 
tages  of  membership  of  the  .Society  of  Glass  Techno- 
logy, and  it  may,  therefore,  be  opportune  to  state 
here  a  few  details  as  to  how  membership  may  'be 
gained. 

The  .Society,  founded  in  1916,  aims  at  the  general 
aflvancement  of  glass  technology  ;  it  receives  and  dis- 
cusses papers  presented  at  the  meetings,  and  these 
papers  are  published  in  the  Society's  Jouiiial.  A 
splenrlifl  library,  containing  \  aluable  books  of  reference 
has  been  g^radually  built  up,  and  some  of  these  books 
may  not  only  be  referred  to  in  the  library,  but  may 
also  be  borrowed  for  a  short  period. 

The  Advantages  of  Membership. 

ICvery  member  of  the  Society  is  entitled  to  attend 
the  meetings,  to  contribute  to  any  discussion,  and  to 
suggest  subjects  of  general  interest  for  discussion.  He 


also  enj()_\s  llie  i)rivilege  of  joining  in  the  visits  to 
works  wliicli  are  arranged  from  time  to  time,  and  this 
at  once  opens  up  an  avenue  to  a  wider  experience  of 
works  practice. 

The  librar}-  is  o])en  lo  all  members,  who  may  btjrrow 
books  lor  stud\-  or  I'elerence. 

liach  ordinary  member  recei\es,  cjuarterl)-,  a  cop)'  of 
the  Journal  containing  the  proceedings  and  transac- 
tions of  the  Societ}',  with  details  of  the  discussions  on 
pa])ers  read,  and  abstracts  of  all  important  piipers  pub- 
lished elsewhere  throughout  the  world.  The  Journal  is 
a  credit  to  the  Society,  and  has  gained  a  iworld-wide 
reputation.  No  progressive  glass  manufacturer,  glass 
worker,  or  supplier  of  raw  materials  can  afford  to  miss 
copies  of  the  Journal,  which  keeps  a  finger  on  the  mter- 
national  pulse  of  "  glass  "  interests. 

Classes  of  Members. 

Any  person  interested  in  the  most  up-to-date  scien- 
tific methods  of  glass-making,  and  who  wishes  to  fur- 
ther the  interests  of  the  Society,  particularly  in  its 
efforts  to  encourage  and  stimulate  research,  is  eligible 
for  membership  in  one  of  the  four  classes. 

(a)  Collective  Members — i.e..  Firms,  Associations, 
or  Institutions  engag"ed  in  the  manufacture,  distribu- 
tion, use,  or  study  of  glass. 

(b)  Ordinary  Members — i.e.,  persons  interested  in 
glass  technology,  who  do  not  come  under  (a),  (c), 
or  (d).  Manual,  clerical  and  junior  technical  workers 
are  now  eligible  for  membership  in  this  class,  at  a 
specially  reduced  rate  of  subscription. 

•  Coiitiniii  d  'III  f:v^c  M-7). 
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THE   OPTICAL  SOCIETY. 

At  the  annual  ijeneral  mcLtini^'  of  TIk'  Optical 
Society,  held  at  the  Imperial  Collet;.'  of  Sciiiic'e  aiul 
Technology,  South  Kensiui^ton,  on  'l"luii>.(la\ ,  iitii 
February,  1926,  the  lollowinL;  were  eUctcd  OtKcers 
and  Members  of  Council  Idi-  ihj  session  uijd-iqjj: — 

President:  T.  Smith,  M.A.  ;  X'ice-I'resitleiits  :  Inst.- 
Comdr.  T.  V.  Baker.  R.N.,  B.A.  ;  F.  F.  S.  i^i  vson, 
RFB.E.,  M.A.,  B.Sc.  ;  R.  S.  Clay,  B.A.,  [).S.  .  ; 
H.  H.  Emslev,  B.Sc.  ;  Treasurer:  Major  F.  O.  licinic  i, 
R.E.,  F.R.A.S.  ;  Secretaries:  Prof.  Alan  Pollard, 
A.R.C.S.,  A.ALFE.F.  ;  F.  F.  S.  Hrvson,  M.B.I'., 
iNf.A.,  B.Sc.;  Librarian:  J.  H.  Sutc'lilfe,  O.B.li.; 
Editor:  John  S.  Anderson,  M.A.,  D.Sc.,  Ph.D.; 
Members  of  Council:  D.  Baxandall,  l-.R.A.S., 
A.R.C.S.  ;  \V.  M.  Brett;  W.  B.  Coutts,  M.A.,  B.Sc., 

F.  R.S.E.  ;  A.  H.  Emerson;  J{.  F.  Fincliam  ;  |.  (iuild, 
A.R.C.S.,  F.R.A.S.;  J'.  'i\  Hanson,  B.A.;'  II.  C. 
Raxworthv;    J.     Rheinberi;,     F.R. M.S.,     F.R.P.S.  ; 

G.  F.  C.  'Searle,  Sc.D.,  F.R.S.  ;  W  .  Swaine,  B.Sc-.; 
F.  C.  Watts. 

At  an  ordinary  meetint^  of  tlir  Societ}'  held  at  the 
( onclusion  of  the  annual  j^eni  r;!!  meclins^"  a  paper  on 
"  The  Annealing  and  Re-annealing  uf  Glas.s,"  Parts 
HI  and  IV,  by  Mr.  W.  M.  H;,Mipton,  B.Sc.,  A.I.C., 
was  read  and  discussed. 

Part  III  deals  with  the  determination  of  annealinj^- 
temperatures.  The  formulae  deduced  in  Parts  1  and 
II  are  applied  to  the  case  of  heatint^  i^lass  under 
constant  griidient,  and  the  temperature  at  which  strain 
disappears  is  obtained,  the  effect  of  the  known  chanf^e 
in  the  co-efficient  of  expansion  on  this  temperature 
being'  discussed.  TIic  calculated  and  experimcnlal 
curves  are  compared,  and  tiie  effect  of  changes  in  the 
rate  of  heating  and  in  the  size  of  the  sjiecinHns  is 
considered. 

Part  IV  relates  to  the  aimealing  of  glass  at  low 
temperatures.  The  annealing  e(|uation  is  considcicd 
from  the  point  of  view  of  dimensions.  The  agrcc- 
.ment  between  theory  and  experiment  is  discussed,  and 
an  explanation  of  the  discrepancies  at  low  lemperalines 
is  advanced.  A  general  expression  to  co\  ei-  all  i  asi  s 
is  deduced  which,  when  applied,  agrees  well  with  the 
results  of  experiment. 

The  next  paper  was  by  Mr.  F.  W.  Preston  on  "  The 
Nature  of  the  Polishing  Operatiim,"  and  the  aullior 
stated  that  the  status  of  the  "  llovved  "  layer  on  glass, 
C|uartz,  and  similar  materials  which  have  been  ground 
or  polished  is  unsatisfa(  tory.  The  present  paper  calls 
attention  to  a  number  of  phenojiicna  that  seem  to  hear 
on  this  subject,  and  might  ser\e  as  starling  points  foi- 
interesting  researches.  The  evidence  of  the  cxisleiKc 
of  a  surface  layer  on  polished  glass,  dincring  from 
the  imderlying  material  and  from  the  snrfa( c  lascis  ol 
grf)und,  or  fire-glazed  glass,  or  crystalline  surface 
layers  in  the  case  of  quartz,  is  slight  or  negralivc. 
Tests  on  the  interfacia!  tension,  solubility,  electrit: 
properties,  refractive  index,  or  .microscopic  [properties, 
provide  no  satisfactory  evidence  of  any  distinctive 
flowed  layer,  while  a  study  of  the  rates  of  abrasion, 
properties  of  abrasives  used,  and  defects  of  polishing 
suggests  that  the  process  is  principalK   one  of  ultra- 


micro-icopic  abrasion.  It  may  be  a  process  of  abrasion 
complicated  by  the  fact  that  the  fissures  produced  by 
one  grain  of  the  ;il)rasivc  lie  in  the  territory  of  its 
niiglibour,  and  that  the  abrading  efforts  of  the  several 
grains  tend  to  i\tutralisi'  one  another. 
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The  L'niversitv,  Darnall  Road,  Sheffield,  will  ensure  a 
prompt  reply  covering  an  application  form  which  is 
\  ery  si.mple,  and  pi  esents  no  terrors  of  the  inquisitions. 
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"GLASMACHIN,  ESTRAND,  LONDON. 
Cables i 

"GLASMACHIN,  LONDON" 
CODE  I 

BENTLEY'S. 
Telephone ■ 

CENTRAL  5885. 


C.  SAXTON, 


A.M.I.E.E., 
M. IRON  AND 
STEEL  INST., 
Etc. 


CONSULTING  ENGINEER 


Talbot  House, 

Arundel  Street, 
Strand,  London,  W.C.2. 


BOTTLE  MOULDS 

ORDER   YOUR    MOULDS  FROM 

E.  LUNN  &Co.,Tu~' 

Larj.es/  MAKERS  of  MOULDS  in  the  UNITED  KINGDOM 

Quick  Deliveries  and  Complete  Satisfaction  Guaranteed. 
MOULDS  FOR  ALL  TYPES  OF  MACHINES  SUPPLIED 

ALL    MOULDS    MADE    OF    CHILLED    CASTINGS  ONLY. 


Telephone' — 
WESTERN  2732. 


Telegrams — 
GLASMOLD,  GLASGOW. 


ONE  OF  OUR  RECENT  TESTIMONI ALS~ 

"  We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supphed  to  us  which  have  been  working  for  2^  years.  These 
are  still  in  perfect  condition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  Thiy  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 

Reference  on  our  Testimonial  File  :  A.B.  91 . 
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AND  POTTERS 
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TRADE  NOTES. 

From  April  12th  to  17th  inclusive  an  Optical  Conven- 
tion will  be  held  in  the  Imperial  Colleye  ol  Science  and 
Technoloj^ y,  South  Kensington,  London. 

An  exhibition  of  instrimients^  apparatus,  etc.,  etc., 
of  optical  interest  is  beiny  arrans^ed.  Full  particulars 
can  be  obtained  from  The  Secretary ,  192b  Optical  Con- 
\ention,  1,  Lowther  (lardens,  Exhibition  Road, 
Londttn,  S.\\'.7. 

<5.     <j>  ^ 

On  April  7th  Mr.  A\  l.mer  \"alence,  F.S.A.  will 
.iddres?,  the  British  !so'  iety  of  Master  ( tiass-l'ainters  on 
"  Stained  Cllass  in  Houses."  The  meetinj^-  will  be 
held  at  5.30  p.m.,  in  the  Hall  of  the  .Art  Workers' 
Guild,  6.  Queen  Square,  W.C.  i. 

o     o  <3> 

The  Society  of  Chemical  Industry  is  org'anisin"-  a 
Chemical  Conj^ress  to  be  held  in  London  from  Jul\' 
19th  to  23rd,  inclusive.  A  series  of  very  interestinj^ 
papers  will  be  presented  and  numerous  visits  to  works 
arranged,  whilst  the  social  side  is  bein<^  well  looked 
after. 

000 

The  British  Chemical  Plant  Manufacturers  As.socia- 
tioii,  166,  Piccadilly,  London,  W'.i.,  is  ori^anisino-  the 
first  British  Exhibition  of  Chemical  Plant  to  synchronize 
with  this  Con},'-ress.  The  Exhibition  will  be  held  in 
the  Central  Hall,  \\'estminster. 

o  <s> 

In  connection  uith  the  paraj^raph  we  published  on 
pag'e  109  of  last  month's  issue  relative  to  the  meeting 
of  the  St.  Helens  Staff  of  the  L'nited  Glass  Bottle 
Manufacturers  Ltd.,  unfortunately  the  paper  fr(>,m 
which  we  extracted  our  notice  ascribed  tu  Col.  H. 
Hopgood  certain  remarks  which  he  did  not  make. 
What  he  actually  said  was:  "  1  am  optimistic.  I 
think  we  are  in  for  a  good  time  and  I  a.m  quite  certain 
that  the  men  I  have  around  me  will  be  readv  ioi  the 
boom."  Another  speaker  said  there  were  plenl\  of 
lines  they  had  captured  from  the  foreigner,  and  they 
were  out  to  push  the  foreign  out  of  the  market 
altogether.  Such  being  the  case,  we  take  this 
opportunity  of  expressing  our  sincere  apologies  and 
regrets  to  both  the  L'nited  filass  Bottle  ^Ianufacturers 
Ltd.  and  Colonel  Hopgood,  not  only  for  the  mis-state- 
ments published  by  us,  but  also  for  our  comments 
which  we  agree  were  certainly  unjustified. 

O  O 

In  connection  with  the  Sesquicentennial  International 
Exposition,  to  be  iield  in  Philadelphia,  l^.S.A.  from 
June  I  St  to  December  ist,  1926,  a  British  Section  has 
been  formed  with  offices  at  24,  Buckingham  .Street, 
Strand,  London,  W.C. 2.  .Sir  Lawrence  Weaver,  late 
Director  of  the  United  Kingdom  exhibits  at  Wemblcv, 
is  Chairman  of  the  .Advisory  Co.mmittee. 

o     <5>  o 

From  the  official  booklet  of  information  just  received 
we  notice  that  the  Pittsburgh  Plate  CHass  Company  are 
specifically  mentioned  amongst  a  dozen  tvpical  g^reat 
industrial  concerns  of  America, 


Mr.  Kelaher,  the  European  representative  of  Wm.  J. 
Miiller,  Inc.,  writes  us  that  he  has  just  sold  two  of  the 
Miller  Company's  latest  type  Kl-T)  automatic  glass 
feeders,  complete  w  ith  revoK  ing-  plunger  attachments 
and  electric  timers  to  liie  Irish  (ilass  Bottle  Co.,  Ltd., 
Charlotte  Quay,  Dublin,  and  that  he  is  also  remodelling- 
a  Miller  feeder  at  Messrs.  Jackson's  \\()rks  at  Knot- 
tingly,  Yorks,  to  incorporate  a  revolving  plunger 
attachment. 

•r-    <j>  o 

The  net  profits  of  Borax  Consolidated  Ltd.  for  the 
\car  1925  .-mounted  to  ^.'425,1  11,  as  against  ^,'426, 192 
for  1924.  .\  dividend  of  12.1  per  cent,  for  the  yt-ar  was 
declared. 

<3>     <>  O 

The  Government  have  decided  not  to  introduce  the 
Factory  Bill  this  session.  It  was  admitted  that  certain 
features  of  it  would  of  necessity  impose  further 
financial  burdens  upon  factory  owners. 

<£>  -T> 

The  Government  are  inviting  foreign  Labour 
IViinisters  to  a  Conference  in  London,  to  discuss  the 
question  and  possibility  of  a  .mutually  binding  agree- 
ment with  respect  to  the  details  and  hours  of  labour. 

The   Swedish  sheet  g;lass  works  are  experiencing 
difficulties  in  obtaining  orders  and  it  is  proposed  to 
assist  them  by  int~reasing  the  dut}'  on  window  glass. 
000 

There  was  an  increase  of  approximately  ;^^25,ooo  in 
the  value  of  glassware  imported  into  Australia  during 
the  tweK  e  .months  ending-  June,  1925,  as  compared  with 
the  corresponding  period  for  the  previous  ye;ir.  The 
value  was  ,236,000. 

<5>      <i>  -t- 

.An  interesting  feature  of  the  British  Industries  Fairs 
at  London  and  Birmingham  was  the  general  expression 
of  satisfaction  by  practically  all  exhibitors.  They  were 
undoubtedlv  the  most  successful  held  so  far. 

<t- 

A  somewhat  curious  feature  of  the  Ideal  Homes 
Exhibition  now  open  at  Olympia,  London,  is  that, 
whilst  glass  and  glassware  is  used  on  a  large  proportion 
of  ihe  stands,  it  is  employed  to  add  finish  and  attraction 
to  Ihe  c'xhibilor's  own  manufactures  or  display. 

<;>    <v  <•> 

According  to  statistics  just  issued  by  the  Ford  Motor 
Company,  10,577,261  square  feet  of  rough  glass  and 
9,522,649  square  feet  of  finished  glass  were  produced 
at  their  River  Rouge  works  during  1925.  This 
represents  an  inciease  of  exactly  66?,  per  cent,  over 
the  figures  for  1924. 

The  statistics  recently  published  by  ILM.  Stationary 
Olfice  show  that  during  1924,  Czecho  Slovakia  supplied 
Ihe  largest  proportion  of  the  domestic  and  fancy  glass- 
ware imported  into  Great  Britain.  Belgium  was  the 
largest  supplier  of  plate  and  sheet  glass  and  Germany 
supplied  most  of  the  bottles. 
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IV.ODEL  KFO. 


Latest  Miller  Feeder 


PROGRESSIVtl.Y    DEVELOPED  SINCE 


1907. 


Bj'  arrangement  with  The  Morgan 
Crucible  Co.,  Ltd ,  Battersea,  a 

stock  of  all  refrictory  paits  for  our 
feeders  is  now  kept  in  I^ondon. 
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WILLIAM  J.  MILLER,  Inc.,  Swissvm  k,  Pa.,  U.S.A. 

Lniuh>ii  Office  :  366,  Strand,  London,  W.C.2. 

.Vo.  ;  Rc'jenI  5647. 


Cables . 


AulogKisiii.i,  Rand,  I.on<lon. 
Aulogkisiiia,  Pittsburg,  Pa. 


MOULDS 


YOU   ARE   BlUND  to  improve  the  quality 
and  output  of  \'our  bottles  and  jars  if  vou  use 
GOOD  MOULDS. 

We  su])ply  moulds  having  the  highest  possible 
workmanship  and  finish.  They  are  produced 
from  the  best  crucible  chilled  castings  and  are 
machined  throughout  to  precision  gauges  b>' 
practical  mouldmakers. 

Our  service  of  quick  deliveries  and  guaranteed 
accuracy  in  all  respects  is  backed  bv  LONG 
PRACTICAL  EXPERIENCE. 

We  specialise  in  mould  equi])ment  for  LYNCH, 
MILLER  and  O'NEILL  automatic  machines 
but  any  and  all  types  of  moulds  are  undertaken 

No  Order  too  Large.       No  Order  too  Small. 

We  also  supply  Glassworks  patterns  and  cruci- 
))l'j  iron  castings  of  all  descri])tions. 

JOHNSON  RADLEY  &  SONS,  Ltd., 

Ch3sncy  Work^, 

Hunslet,  Leeds. 


Telegrams- — ■ 
MOULDS,  LEEDS 


Tclcf}}ioiie — 
LEEDS  21354. 


*'  BROOM  WADE  " 


AIR  COMPRESSORS 

BRITISH    AND  BEST 

FOR     ALL  DUTIES. 


BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE. 


March,  1926. 


The  Use  of  Compressed  A\x— Continued, 


Bv  ROBERT  W  ILSON. 


Reduction  in  volumetric  efficiency  due  to  clearance 
loss.  Fii^'.  7  ri  pi  csfiUs  ;i  tlu-oretiral  di:ij4r;ini  for  an 
riir  comprt-ssor  with  clearance.  A  B  is  tiie  compression 
r.iu',  B  C  the  cHscharL;e  Mne,  C  E  the  re-expansion  line, 
D  A  the  atmospheric  or  suction  line,  the  line  of 

absolute  zero  pressure. 

Let    V  —  tile  volume  of  piston  displacement. 

C\'  =  tiie  clearance  volume,  C  being  the  clear- 
ance ratio. 

E\'  =  the  volume  of  the  re-expanded  clearance 
space  air. 

AV  =  the  leuLilh  of  the  effecti\e  stroke. 
Pi  =  the  abs')lute  pressure — initial. 
P2  =^  the  abs  ilute  pressure — final. 

P. 

r  =  the  absolute  ratio  of  expansion  =  _ 


C 

a 

D 

I.  V 

6Y  , 

CV 

Fig.  7. 

Theoretical  Diagram  of  Air  Compressor  Mitli  Clearance. 

The  total  volume  of  air  in  the  cylinder  at  the  end 
of  the  suction  stroke,  and  compressed  at  each  stroke, 

V  +  CV-V(.+C). 
As  the  piston  recedes  on  the  suction  stroke  the  \olume 
at  pressure  P2,  expands  to  xolume  E\',  at  pressure 
Pi,   so  that  the  \i)'ume  taken   inlo  the  cylinder  per 
stroke  is  that  re[)resented  by  W  . 
Hence 

AV     V  (I  +  C)  -  KV   (17) 

Assuminj^  first  that  the  re-expansion  of  the  clearance 
space  air  is  isothermal,  then,  by  transposing;  ec|ualion 
(5)  and  callint^  E\'  =  Vi  and  C\'  =  \'_', 


EV  =  C\' 


CVr 


(IS) 


substitutinij  this  value  for  ecjuation  (17)  becomes 

AV  =  V  (I  +  C)  —  CV  r 
and  the  apparent  volumetric  efficiency,  or  the  ratio  of 
.'iir  drawn  into  the  cxlinder  to  the  volume  dis(3laced  b\' 

the  piston,  is  represented  by  '-^  ■  Therefore, 

AV  ^  V  (I  +  C)  —  CV  r 
V 


V 

=  (I  +  C)  -  C  r 


If  the  re-exjiansion  is 
etjuation  (7), 


adiabatic,  then  bv  transposing- 


EV  =  C\' 


=  CV  (r) 


AV  =  V  (I  +  C)      C\-  (r) 
1 

A\'  " 
^(i  +  C)-C(r)  .... 

Before  iiroceedint^-  to  make 
decided  upcin,  it  is  intereslin: 

•      AV      .  ,  . 

the  ratio   .  with  isolnerma 


20 


21 


use  of  the  assumptions 
lieie  to  note  the  effect 


on  tile  ratio   ,  wiUi   isoiiiermai   and  adiabatic  1  e- 

\ 

expansion.  The  difference  between  the  two  can  best 
be  noted  from  a  numerical  example. 
Example  (2).  The  clearance  ratio  in  a  compressor 
cylinder  is  4*^,',  of  the  ])iston  displacement  volume. 
Calculate  the  apparoit  volumetric  efficiency  with 
isothermal  and  adiabatic  re-expansion,  when  the 
terminal  pressure  in  the  cylimler  is  (a)  40  lb.  per  sq.  in., 
and  (b)  100  lb.  per  sq.  in.,  the  suction  pressure  in  each 
case  beint;  atmospheric,  ec|ual  to  14.7  lb.  per  sq.  in. 
absolute. 

For  (a)         P.       40  +  14.7 


r  = 


I 


-or  (b)  J.  ^  P2  ^ 


P2 
P, 
P 
P 


=  37- 
y.8 


147 
100  +  147 

147 

Isothermal  re-expansion — equation  (ig). 
-  (I  +  .04)  -         y  3.72) 

.8()I2   

=  (I  +  .04)  —  (.04  ■;  7.S) 


AV 
V 


and 


AV 
V 


.728 


Adiabatic 

AV 
V 


re-expansion — ec|uatioii   (2  1  [ 

1 

1.41 

=  (I  +  .04)  —  .04  (3.72) 


•0384 


and 


AV 
V 


 1^ 

1.41 


=  I 


.04)  —  .04  (7.S) 
.8680 


    (b) 

These  results  L;ive  the  length  of  the  effective  stroke 
as  compared  with  the  full  stroke,  and  show  that 
adiabatic  re-expansion,  if  it  could  be  attained,  is 
preferable  to  isothermal  re-expansion.  With 
isothermal  re-expansion  from  54.7  lb.  per  sq.  m. 
absolute  pressure  to  a  pressure  of  14.7  lb.  per  sq.  in. 
absolute-,  the  lens^th  of  the  effective  stroke  is  only 
K9.  12":,  of  the  full  stroke,  and  only  72.8';'i,  oi  the  full 
stroke   when   the   leiniinal   picssure   is   114.7  lb.  per 
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New  DEVELOPMENTS  in 
GLASS  FURNACES: 

TEISEN  New  Wasp-Shape  continuous 
Tank  Recuperative  Type 

with  longitudinal  travel  of  flame.  The  n-.ost  up-to-date 
Machine  Tank,  possessing  Stream  Ime  features  and  securing  : 

HiGM  Efficiency 
Long  Life 

Constancy  of  Temperature 
Easy  Means  of  Regulation 
Good  Access  to  Repair  to  the  Throat 

TEISEN  New  T  Shape  Cross  Flame 
Tank  Regenerative  Type 

For  the  largest  capacities  securing  : 

High  Output  with  Economy  of  Fuel 

by  better  utilisation  of  the  flame.       Designed  on  the  prin- 
ciple of  the  Modern  Open  Hearth  Furnace. 

LET  ME  STUDY  YOUR  PROBLEMS. 
Individual  Attention  to  all  Furnace  Matters. 


E. 


Writs  Now— 

Th.  TEISEN,  C. 

Furnace  Engineer, 

20a,  Temple  Street, 

B  I R  M I NGHAM. 
'PAone— Central  1806.     CaWes— TETE,  BIRMINGHAM 


AIR  COMPRESSORS 
&    VACUUM  PUMPS 


As  Illustrated 

in  J  sizes  / 

from 
10  to  80  , 

cubic  feet  per 

J 

minute  Ki 

'  % 

J  ' 

Other  types  ^ 

Larger  sizes 

Any  Pressure 

or  Vacuum 

LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS,  BEDDINGTON 
Nr.  CROYDON,  Surrey 

Telephone:  CROYDON  1698. 


DEFECTS   IN  GLASS 

By  Dr.  C.  J.  PEDDLE,  M.B.E.,  F.I.C. 

In  response  to  numerous  requests  we  propose  publishing  in  book  form  this 
series  of  articles.  They  are  being  entirely  rewritten  with  additional  illustrations, 
and  will  be  published  at  a  popular  price. 


GLASS  PUBLICATIONS  LTD., 


TALBOT  HOUSE,  ARUNDEL  ST., 
STRAND,  LONDON,  W.C.2. 


A    I  TT/^IV/I   A  T  I NARROW    NECK    AND    WIDE  MOUTH 

AUIUMAIIC  BOTTLE  BLOWING  MACHINE 


Mav  be  Worked  on  Floor  Level — No  Pit  Needed 


No  Transfer  Boy.  No  Take-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  i  oz; 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

Cakle  Adar»t-"LVNCHNOBOy"  ANDERSON 
Godei-A.B.C.  6th  EDITION,  BENTLEY'S,  WESTERN  UNION 
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sq.  in.  absolute.  With  adiabatic  re-expansion  the 
corresponding  lii^ures  are  93.84'Xj  Jfid  8(1. S",', 
respective!}'.  Tiie  results  show  also  that  the  clearance 
loss  increases  as  the  terminal  pressure  increases. 
Further,  it  will  be  observed  from  e(|uations  (19)  and 
(21)  that  the  clearance  loss  also  increases  as  the 
idearance  ratio  (c)  increases.  This  will  be  clear  from 
examples  of  isothermal  re-expansion  only. 
Example  (3).  If  in  examjile  (2)  the  clearance  ratio  is 
5%,  calculate  the  uppurcnt  \ olumctric  efRcienc\  with 
isothermrd  re-expansion. 

(a) — pressure,      lb.  per  sq.  in. 
AV 


=  (i  +  -05)  —  (-05 


-)•/- 


2)  =  .86_io. 


(b)  • — pressure  100  Ih.  per  sq. 

AV  =  (I  +  .05)  —  (.05  X  7.8)   =  .(.Go 
V 

Thus,  for  an  increase  of  1%  in  the  clearanc-e  ratio,  the 
apparent  volumetric  cflrtciency  is  reduccil  from  89.12",, 
to  86.40%,  equal  to  2.7%,  when  the  terminal  pressure 
is  40  lb.  per  sq.  in.,  and  from  72.8%  to  66%,  equal  to 
6.8%,  when  the  terminal  pressure  is  jco  lb.  per  sq.  in. 

Apparent  volumetric  efficiency.  The  forei^oint^ 
examples  hav  e  been  i,-"iven  with  a  view  to  show  int^  the 
relative  effect  of  is(jthermal  and  adiabatic  re-expansion, 
for  different  air  pressures  and  difl'erent  clearance  ratios, 
but  as  the  law  for  the  re-expansion  of  the  clearance 
air  lies  between  the  isothermal  and  the  adiabatic,  the 
lenjifth  of  the  effective  stroke  in  practice,  tjenerally  will 
be  i^reater  than  the  isotheimal  value  and  less  than 
the  adiabatic  value.  By  making-  use  of  the 
assumptions  decided  upon  the  approximate  \alue  of 
the  apparent  volumetric  efficiency  can  now  be  calculated. 
Iixample  (4).  If  in  example  (2)  the  equation  of  the 
law     for     re-expansion     of     the     clearance     air  i. 


eOiciencv. 


caknilate  the  appiirciil  vohimctri 


Kqtiation 
Then  for  (a) 


and  for  (h)  ■ —  100  If 


AV 

-      (I  +  C)  -  C  (r) 

40  lb.  pressure  per  sq.  in. 
A\' 

-y  r--  (I  +  .OH)- 
-  .0205 

pressuie  jier  sq.  in. 


]  -2 


■4  i:>-7^) 


•H33 


A\'      (I  +  .<-4)  -  .(.4  (7.S) 
V 

.8I8G  =  81.86% 

It  has  been  explained  that  these  results  are  more 
likely  to  represent  the  lentjth  of  the  effective  stroke 
of  an  air  compressor  under  actual  workin-^  condition^ 
than  are  the  results  obtained  lor  isothermal  and 
adiabatic  re-expansi(jii,  but  it  has  been  explained  also 
that  re-expansion  other  than  adiabatic  results  in  a 
temperature  at  the  end  of  1  c-cxpansion  which  is  hij^-hei 
than  the  temperature  at  the  bei;inninj,r  ol  compression 
and,  consequently,  that  the  temperature  of  tic  incomint^ 
air  is  raised  by  mixing--  with  the  re-expanded  clearance 
air.  Therefore,  the  cvlinder,  at  the  end  of  the 
suction  stroke,  will  be  filled  with  air  at  a  temperature 
hif,^her  than  thai  of  the  atmosphere,  the  effect  of  which 


is  to  reduce  the  vokunetric  efficiency  in  proportion  to 
the  rise  in  tem|)erature  (absolute)  ol  the  incomins^-  air. 

Reduction  in  volumetric  efficiency  due  to  initial  heat= 
ing.  It  has  been  explained  that  the  factors  which 
determine  the  law  ol  expansion  are  the  temperatures 
at  the  be,u;innini^  and  i-nd  ol  the  ])rocess,  so  that  even 
if  the  equation  tor  the  law  ol  ic-expansion  is  assumed 
to  be  -=  l'j\'j'"-,  it  is  ni-ccssai-\   to  make  an 

assum|)lion  for  the  final  tcmperatuii-  ol  (( )nipri-ssioii 
belore  it  is  possible  to  calculat(,>  the  ])rol)able 
temperature  at  tla-  end  ol  rt'-exioansion. 

Part  ol  the  coolin!^  which  takes  place  dui'ini^  the 
dischart^e  ol  the  compressed  air  from  the  cvlinder, 
l^robablv  results  in  the  temperatiun-  at  the  beginning'  oi 
re-expansion  beint^'  less  than  the  linal  temperature  of 
compression,  so  that  no  considerable  error  would  occur 
if  the  theoretical  adiabatic  final  temperature  of  com- 
pression was  assumed  to  be  the  temperature  at 
betjinnint^'  of  re-expansion.  This  means  that  the  initial 
temperature  of  compression  is  assumed  to  be  eqiuil  to 
the  tempei'ature  of  the  atmosphere. 

Example  (5).  .Suppose  the  air  drawn  into  the 
compressor  cvlinder  to  be  at  ntniospho'ic  feiripei'alui'e 
and  pressure,  equal,  respectively,  to  say  6o°F,  and 
.'4.7  lb.  per  sq.  in.  absolute.  If  compression  is  assumed 
to  be  adiabatic,  calculate  the  final  temperature  of 
cornpression  (tj)  when  the  final  cylinder  pressure  is 
(a)  40  lb.  per  sc\.  in.,  and  (b)  100  lb.  per  sq.  in. 

(P,   \      14  —  1 
1^) 


1-4 


Then  T,  =  60  +  4G0  ^ 

( 


) 


Therefore,  tj 

.\1S0  T,    ^  ()() 


|-  4^0 


40  +  14.7 

147 

-  460  —  JO  I 
100  +  14.7 


■20 


7'''i-5 


) 


5°  I'. 
.29 


(a) 


147 

^  944  —  4^'"  =  A^4"  I'  

.Suppose     the     temperatures  at 
re-exp;insion   to  be  as  calculated 

the  (4earance 
calcailate  the 


Therefore,  t 
Example  (o). 
I)ej4'innin!^  ol 

example  (5),  and  tiial  re-ex[:)ans!on  ol 
air  follows  the  law  I'A','--       1  A',''- 


(b) 
the 
for 


temperatLue  (t|)  at  the  end  of  re-expansion. 

_    1',    \  1 

I'roni  equation  (S)  T  ,      T  . 


then  for  (a)  T ,  — 

Therefore,  ti 
(b)  T, 


^  61 


(1:7) 

V347j 


1 


1 


613  —  460  =  153°  F. 

•166 

<)44  "     ■  '  " 


(1147) 


Therefore,  1,  -  ^(  o      211"  I', 

i  lius,  it  is  a|5pai"ent,  that  if  (-ompression  commenced 
with  the  temperature  of  the  air  ec|ual  to  that  of  the 
atmosphere,  this  could  not  be  maintained  for  long, 
even  il  the  rise  in  temperature  was  due  onlv  to  the 
incomin;.;  air  niixins..;-  with  the  re-expanded  clearance 
air. 

There  is,  of  course,  the  additional  heatinj.;  due  to 
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tlie  incomini^-  air  takinj^'-  heat  from  ihe  hot  metal 
.surroun(hn<^   the  c\lin(ler. 

(It  nii^lu  l)c  supposed  that  the  temperature  at  the 
end  ot  tile  suction  stroke  would  continue  to  increase 
the  longer  the  air  conipiessor  was  runninj^',  but  .such 
is  not  necessarily  the  case,  even  if  the  compressor  is 
rimniny  for  lon<4'  pc'i'iods  on  full  load.  Two  factoi's 
operate  to  limit  the  inciease  in  tem[)eratm'e  tlue  to 
initial  heatiuL^-;  \  iz.  (i)  the  cooliiii^  water  jackets,  and 
(j)  the  short  jX'riod  foi"  which  the  ini-omini_';  air  is  in 
contact  with  thi'  hot  metal.  W'iien  a  plentiful  supph' 
of  cold  water  is  axailable  lor  circulation  in  the  water 
jackets,  tlie  coolin;^-  effect  inc-rcases  as  the  difference  ia 
temperature  bi'tween  the  met;d  and  the  water  increases. 
Thus,  thi'  metal  reaches  a  temperatvu'e  whicli,  by 
reason  of  the  heat  absorbed  by  thi'  wati-r,  is  never 
exceeded,  so  Ioul;-  as  the  circulation  is  maintained; 
and  since  the  maxinnun  tempei'at lu'c  of  the  metal  is 
thus  limited,  ihe  heat  i^i\en  up  b\-  the  metal  to  the 
ail'  is  also  limited,  so  creatiui^'  an  initial  tempei'ature 
which  is  practicalh'  t'onstant). 

ICxample  (7).  If  in  example  (2)  the  temperature  ol 
the  atmos|)here  was  60°  F,  but,  due  to  contact  with 
the  hot  \'alves  and  metal,  the  incom'ni^'-  air  is  heated 
to  70°  F  before  mixing;-  with  the  ix'-expanded  clearance 
air,  estimate  (1)  the  probable  temperature  in  the 
cylintler  at  the  end  of  the  suc~tion  stroke  (T — initial), 
;ind  (2)  the  reduction  in  \olumetrlc  efficiency  resulting 
h'om  the  initial  temperature  of  the  air  in  the  cylinde  ■ 
beini^-  hiLjher  than  that  of  the  atmosphere. 
(1)  Probable  temperature  in  the  Cylinder. 

From  Fi<^.  (7)  the  volume  occupied  by  the  re- 
expanded  clearance  air  is  E\',  and 

EV  =  V  +  CV  —  AV    (22) 

also  KV  +  AV  =  V  +  CV    (23) 

40  lb.  pressure  per  sq.  in. 

Since  the  value  of  \',  in  example  (4),  was  1,  the  value 
(  .9205)  obtained  for  A\  in  that   example    can  be 
substituted  in  ec|uation  (22). 
Therefore         =  (1+.04) — -920:^ 
EV  =  .1195 

Substituting  this  value  for  liV,  ec|uation  (23)  becomes 

.  I  19:^  _(_  .9205  =  I  +  .CJ4 
Multi[il}Ini^^  h\  100,  the  abo\'e  ec|uation  bec^omes,  say 
12+92  =  104 

or  reijuciuL;'  the  equation  to  easil\-  handled  numerals,  to 
1  +  7.7  =  ^-7 

Thus,  if  the  xokmie  of  the  I'e-expanded  clearance 
air  is  one  ]:)art  of  the  total,  cNlindei-  volume,  the 
volume  of  the  air  drawn  into  the  c\linder  is  7.7 
parts. 

If  the  temperature  of  the  air  al  the  eiid  of  i-e- 
expansion  is  as  obtained  from  example  (6),  \  iz.  613°  F 
absolute,  and  the  temperature  of  the  air  drawn  into  the 
c\Tmdcr  is  70°  F,  equal  to  530°  V  absolute,  then  the 
total  c\lindci'  xolume  consists  of  one  part  at  (113°  I>' 
absolute,  and  7.7  pai'ls  at  530°  I""  absolute.     Thai  is 

(I  X  613)   I   (7.7  X  530)  =  8.7  X  T  (initial), 
therefore  T  [initial)    -  613  +  4081 


Substitutin,^-  in  equation  (22)  the  value  for  AV  as 
obtained  in  example  (4),  then 

I{\'  =  (1+.04) — .8186=  .2214 
;.nd  from  this,  equation  (23)  becomes, 

.22  14 +.8 18b  =  1.04 
.MultipK  iuL^  bv  100,  these  values,  become,  say 
22  +  82  =  104 
(jr  I  +  3.7  =4.7 
The  temperature  at  the  end  of  re-expansion,  from 
(  xample  (6)  is  671°  F  absolute,  and  that  of  the  air 
drawn  into  the  cylinder  is  a!.^ain  530°  F  absolute,  so 
that 

T  (initial)      671  +  (3.7  x  530) 
4-7 

5C  (  "F.  absoMe  =  100°  F  (b^ 

(2;  Reduction  in  volumetric  efficiency  due  to  initial 
heating. 

N(n\-,  as  the  volume  of  air  at  constant  pressure  varies 
in  diiect  proportion  to  the  absolute  temperature  it 
follows  that 

^•-^■"(*)   

when  Va  is  the  volume  of  air  at  atmospheric 
temperature  Ta,  Vi  is  the  \'olume  of  air  drawn  into 
the  cylinder,  and  Ti  is  the  initial  temperature. 

Therefore,  the  reduction  in  volumetric  efficiency 
lesultin^-  from  the  heatiui^  of  the  air  drawn  into  the 
C}  linder,  would  be  as  follows  : — 

From  equation  (24) 
Va  =  2j} 

Vi       Ti   (25) 

40  //).  pressure  per  sq.  tn. 

520  ^  ^  6   (,) 

Vi      540  = 

100  lb.  pressure  per  sq.  in. 

=  .0285   (b) 

{To  be  continued.) 


On  Februar\  12th  Mr.  Walter  Butterworth,  M.A., 
j.P.,  the  new  I'lesident  of  the  Lancashire  and  Cheshire 
Antic|u;u-ian  Society,  delivered  an  address  on  "  Charac- 
teristics ol  Stained  (ilass  "  at  a  meeting-  of  the  Society 
held  in  the  great  hall  of  the  Chetham's  Hospital,  Man- 
(  hester.  The  speaker  traced  the  history  of  stained  glass 
from  its  beginnings  to  the  period  of  its  greatest  magni- 
ficence, the  first  half  of  the  sixteenth  century. 

44ic  lecture  was  illustrated  by  a  large  number  of 
lantern  slides  of  windows  in  cathedrals  and  churches, 
both  in  this  counlrx  and  abi'oad. 

Mr.  Huttcrwoi-lh' is  .Managing  Director  of  Messrs. 
Hutterworth  Hros.,  Ltd.,  Newton  Meath  Glass  Works, 
Manchester. 


8.7 

say  540°  F.  absolute  =  80 °F 


100  lb.  pressure  fer  sq.  in. 


I  he  annual  dinner  of  the  Society  of  (ilass  Technology 
/ill  be  luld  on  Ma\  lolli. 
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The  Corrosion  of  Glass  Surfaces. 


Bv  GEORGI'  W.  INIORKY. 
{Contini(cd). 


The  methods  fall  roughlx  into  two  classes;  first, 
those  in  which  the  glass  is  tested  under  service  con- 
ditions, or  some  approximation  thereto,  relying-  either 
on  an  extended  time  to  bring  out  the  differences  or  on 
sensitiv^e  methods  of  treatment;  and  second,  those  in 
which  the  action  of  the  reagent  is  accelerated  by  heat- 
ing. The  first  group  of  methods  undoubtedly  gives 
the  more  unequivocal  results.  Among  the  results  of 
such  methods  may  be  included  the  large  amount  of 
experience  that  has  been  g^ained  in  practice  as  to  the 
glass  compositions  stable  enough  to  be  used  in  optical 
instruments,  either  with  or  without  protection,  as  to 
the  types  of  glass  that  ha\'e  proved  serviceable  as 
window  and  gage  glasses,  and  as  to  those  compositions 
that  have  proved  serviceable  for  chemical  laborator} 
glass.  In  the  same  group  of  methods  are  to  be  included 
the  many  tests  that  have  been  carried  out  on  the 
relative  resistance  to  attack  by  various  common 
laboratory  reagents,  such  as  the  work  of  Walker  and 
Smither+,  the  results  of  which  are  directly  applicable 
to  laboratory  work.  The  methods  based  on  the  use 
of  sensitive  indicators  are  also  to  be  included  in  this 
class,  though  the  results  of  such  tests  are  to  be 
accepted  with  caution.  Foremost  among  these  methods 
is  the  iodeosine  test  developed  by  Mylius.  In  this 
method  a  tresh  surface  of  known  area  of  the  glass  is 
immersed  in  an  ether  solution  of  iodeosine.  The  alkali 
in  the  glass  reacts  with  the  dye,  forming  a  soluble  salt, 
which  is  dissolved  in  water,  and  the  colour  compared 
with  a  standard.  This  i;ivcs  excellent  results  with  the 
usual  soda-lime  and  potash-lime  glasses,  but  may  give 
wholly  misleading  results  with  glasses  rich  in  boric 
oxide  or  with  glasses  containing-  little  alkali  but  much 
lead  oxide,  01  barium  oxide,  whose  salts  with  iodeosine 
are  not  sf)luble  in  water.  Results  obtained  by  treating 
powdered  glasses  with  water  or  with  dilute  acid  aie 
also  to  be  accepted  with  caution.  In  all  such  cases 
the  reactions  taking  pi  ice  are  decomposition  reactions, 
in  which  the  end  results  w  ill  1  e  complete  decomposition 
of  the  glasses.  What  is  determine  1  is  roughly  a  rate 
of  reaction,  and  of  a  reaction  particularly  susceptibk^ 
to  xarialions  in  the  experimental  conclit ions.  This  is 
the  clue  to  the  lack  of  concordance  in  the  observat'ons 
recorded  in  the  literature.  The  data  given  lefer,  not 
to  solubility,  but  to  rates  of  reactioii,  lr('f|uently  rle- 
termined  under  pf)Orly  defined  conditions. 

The  second  type  of  testing  method,  in  wliich  the 
process  is  accelerated  by  increasing  the  temperature, 
is  subject  to  the  same  limitations.    In  addition,  we 


*Paper  presentefl  before  the  Division  of  Industrial  and  Enfjinccrin},' 
Chemistry,  at  the  69th  Meeting  f)f  the  .\nicrican  Chemical 
Society,  .\pril  6th — -nth,  192.5. 

t  Geophysical  Laboratory,  Washington,  D.C. 

X  Bur.  Standards,  Tech.  Paper  107. 


ha\c  here  the  possibility  that  th^-  type  of  reaction 
between  glass  and  water  may  be  ( ompletely  altered, 
as  is  the  case  with  potassiimi  disilicates  in  contact  with 
w  ater.  Although  such  temperatures  have  been  reached 
in  high  pressure  bombs,  it  is  not  probable  that  they 
will  be  reached  with  complex  glasses  in  the  type  ot 
autoclaves  used  in  testing,  but  ne\  ertheless  it  must  be 
born  in  mind  tint  the  processes  taking  place  at  high 
teniiperatures  and  pressures  differ  g-reatly  from  those 
that  take  place  under  more  ordinary  conditions.  One 
important  difference  is  the  tendency  of  the  silica  to 
pass  into  colloidal  solution.  This  is  marked  at  low 
temperature,  but  when  the  ten-iperature  is  raised  to 
20o°-30c'^  C.  there  seems  t  )  be  no  tendency  to  form 
colloidal  solutions,  but  rather  for  the  silica  to  crystallize 
as  quartz. 

Effect  of  Chemical  Composition. 

The  correlation  of  the  ability  of  glasses  to  withstand 
the  corrosive  action  of  water  with  their  chemical  com- 
position is  difficult,  as  is  to  be  expected  from  the 
complex  character  (jf  the  processes  involved.  The  one 
outstanding  feature  is  the  superiority  of  silica  glass 
over  all  others;  indeed  it  may  be  said,  as  a  rough 
generalisation,  that  the  chemical  resistiv  ity  of  a  glas- 
is  proportional  to  its  silica  content.  Addition  of  other 
substances  is  necessary,  however,  to  lower  the  tempera- 
ture required  in  the  melting  process  to  one  conven- 
iently attainal)le  in  practice,  and  in  glasses  uSL'd  for 
certain  special  ])urposes,  such  as  optical  glasses,  for 
the  attainment  of  other  desirable  qualities. 

(Jf  the  substances  commonly  introduced,  the  alkalies 
soda  and  potash,  occupy  a  special  place  in  the  increased 
fusibility  they  give  to  glass,  and  few  glasses  are  made 
which  do  ncjt  contain  otie  of  these  oxides.  They  also 
are  especially  noteworthy  in  their  deleterious  effect  on 
the  resistivity  of  glass  to  corrosion,  and  it  may  be 
stated  as  another  rough  generalisation  that  the  power 
of  a  glass  to  resist  corrosion  is  in\ersely  proportional 
to  the  alkali  content.  Of  the  two  oxides,  potash  usually 
exerts  the  gTcater  eO'ect,  init  a  mixture  of  tlie  two  oxides 
isl  superior  to  either  alone.  This  has  been  especially 
well  brougiit  out  by  the  work  of  Peddle,*  who  showed 
that  in  the  alkali-lead  oxide  glasses  "  to  obtain  the 
maximum  of  durability  in  an  alkali-lead-silicate  glass 
the  best  proportions  in  which  to  mix  the  alkalies  is  the 
ratio  of  7  parts  of  the  potash  to  3  parts  of  soda."  No 
explanation  has  been  olTered  for  this  remarkable  cir- 
cumstance. 

Of  the  three  oxides,  magnesia,  lime,  and  barium 
oxicU',  the  last  is  inferior  to  the  others  in  the  resistivity 
that  it  confers  upon  glass.  Although  glasses  high  in 
barium  oxide  and  excellent  in  resistivity  are  well  known, 

*  J.  Hoc.  Glass  Tech.,  5,  195  (kj-O- 
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the  excellence  is  to  be  ascribed  to  other  ingredients. 
Between  magnesia  and  lime  there  is  little  choice,  each 
surpassing  the  other  under  certain  conditions,  but  the 
difference  never  being  marked.  As  far  as  the  w  riter 
is  aware,  no  work  has  been  done  on  a  possible  advan- 
tage of  mixed  magnesia-lime  glasses,  similar  to  the 
marked  ad\antage  found  with  the  mixed  sodii-potash 
glasses. 

Lead  oxide  is  superior  to  the  alkali  oxides  but  slightly 
inferior  to  lime  from  the  point  of  view  of  resistance  to 
corrosion.  However,  lead  oxide  can  be  introduced  in 
much  larger  quantities  than  can  lime  without  devitri- 
fication, and  the  high  lead  glasses  thus  obtained  are 
excellent  for  chemical  resistivity,  until  the  very  heavy 
lead  glasses  are  reached,  and  even  these  are  good  as 
regards  resistance  to  water  alone. 

It  seems  to  be  a  general  rule  that  glasses  complex 
in  composition  are  superior  to  the  simpler  ones,  as,  for 
example,  the  mixed  alkali  glasses.  Certain  substances 
rarely  present  in  large  quantities  seem  to  be  of  special 
^•alue  in  this  connection,  among  which  are  zinc  oxide, 
boric  oxide,  and  alumina.  I'ure  zinc  oxide  glasses  are 
not  highly  stable  themseh'es  ;  yet  the  addition  of  zinc 
appears  to  have  a  distinctive  favourable  effect  in  certain 
cases.  Boric  oxide  is  a  constituent  of  many,  if  not 
most  of  the  best  glasses ;  indeed,  Pyrex  glass,  which  is 
distinctly  superior  in  this  respect,  contains  a  consider- 
able quantity  of  boric  oxide.  Alumina  is  also  of  great 
value  in  enhancing  the  stability  of  glasses,  a  content  of 
as  little  as  I  or  2  per  cent,  having  a  markedly  beneficial 
effect.  The  dense  barium  crowns  would  probabl}-  be 
much  inferior  glasses  were  it  not  for  their  very  con- 
siderable content  of  alumina,  but  as  manufactured  thev 
rank  with  the  best. 

Resistivity  of  Glass. 

The  preceding  discussion  has  dealt  \\ith  the  action 
of  water  alone,  but  frequenliy  the  resistivity  of  glass  to 
the  action  of  aqueous  solutions  is  ol  importance.  In 
many  cases  the  solutions  are  dilute  enough  so  that  the 
diflerences  caused  by  the  dissolved  material  are  not 
significant,  but  this  is  not  always  true.  In  regard  to 
the  end  results,  on  attaining  equilibrium  the  presence  of 
dissolved  salts  or  of  acids  or  alkalies  is  not  of  much 
significance.  Whether  or  not  such  substances  arc 
present,  the  decomposition  will  tend  to  go  on  until  de- 
composition of  the  glass  is  complete.  But  the  presence 
of  an  acid  or  alkali  will  often  profoundly  affect  the  rate 
of  decomposition,  which  is  the  subject  of  primary 
interest  here,  and  the  effect  will  be  largely  dependent 
both  on  the  composition  of  the  glass  and  on  the 
dissolved  material.  Decomposition  of  most  glasses 
by  water  results  in  the  liberation  of  alkali,  by  the 
process  just  outlined  for  the  potassium  silicates,  and 
the  liberated  alkali  often  accelerates  the  further  de- 
composition of  the  glass.  For  this  reason  some  t}pes 
of  glass,  notably  those  high  in  silica,  or  in  silica  and 
boric  oxide,  are  more  resistant  to  acid  solutions  than 
to  water,  and  more  resistant  to  water  than  to  alkalies. 
On  the  other  hand,  glasses  low  in  silica  are  usually 
more  rapidly  attacked  by  acid  solutions;  indeed, 
wollastonite  glass,  CaO.Si02,  and  extra  heavy  lead 
glasses  can  be  decomposed  rapidl}'  enough  for  analytical 
piu-poses  b\    ('igcsllng  with  li)(lrochl()ric  acid.  The 


action  of  concentrated  solutions  of  salts  and  acids  is 
often  in  harmony  with  the  views  of  Foerster,*  who 
assumed  that  the  acids  exert  no  direct  action  on  the 
glass,  and  that  the  attack  is  due  exclusively  to  water. 
This  view  leads  naturally  to  the  conclusion  that  a  large 
amount  of  acid  weakens  the  attack  by  diminishing  the 
concentration  of  water. 


*  Z.  Instrunicntcnli.,  13,  457  (1893). 


NEW  DESIGN  OF  GLASS  MELTING  POT. 

An  improved  design  of  melting  pot,  for  which  numer- 
ous advantages  are  claimed  forms  the  subject  of  patent 
applications  in  many  countries  by  H.  Schnurpfeil,  of 
Carlsbad,  Czecho-Slovakia.  As  ever)one  is  aware, 
there  has  been  little,  if  any,  change  in  pot  design  for 
many  years,  and  the  present  modification  is  so  simple 
that  one  wonders  it  has  not  been  pre\  iously  applied. 


Briellv,  it  consists  in  replacing  the  usual  Hat  bottom 
b\-  one  i)i-o\ided  with  a  (lec|3  slot,  or  "  flue,"  as  shown 
in  the  diagram  above.  This  construction  not  only  gives 
an  increased  heating  surface  in  the  bottom  of  about  33 
per  cent.,  but  also  allows  the  hot  gases  to  pass  under 
the  pot  and  thus  further  the  melting  process. 

According  to  the  inventor,  tests  have  shown  that  the 
new  pot  enables  a  saving  of  20  per  cent,  in  fuel  to  be 
obtained,  whilst  at  the  same  time  the  melting  process 
is  shortened  bv  20  pcv  cent.  We  are  informed  that 
manufacturers  who  desire  to  adopt  this  new  construc- 
tion should  communicate  witli  the  inventor  regarding 
license,  etc. 


Vitreous 
Enamel 
Colours. 

Stains  for 

Glass. 

Oxides  for 
G)louring 
Glass  Metal. 

Selenium 

Metal. 

Selenale  and 
Selenite  of 
Soda. 


Limespar. 

Phosphate 

of  Lime. 

Nitrate  of 

Soda. 

Nitrate  of 

Potash. 

Opavetro  for 
Opacifying 
Glass. 

Alumina, 
Oxide  and 

Hydrate. 


]\Iarcli,  1926.  — 


GLASS 


137 


The  Source  of  the  Coloured  Glass  used  in 
Mediaeval  Stained  Glass  Windows. 

By  JOHN  A.  KNOWLES. 


L'ntil  L'tynam  came  to  England  in  1449  al  llic 
instance  of  Henry  VI  to  make  "  glass  of  all  colours 
there  is  no  evidence  of  this  art  having  been  previously 
carried  on  in  this  country.  Indeed  the  grant  of  pro- 
tection then  given  to  him  expressly  states  that  "  the 
said  art  has  ne\er  been  used  in  England."  It  also 
states  that  L'tynam  had  not  only  come  to  make 
coloured  glass,  but  also  to  teach  others  to  do  the  like. 

The  venture  does  not  seem  to  have  pro\  ed  a  success. 
.Although  L'tynam  had  been  brought  here  by  the  king 
himself,  it  would  seem  that  those  about  the  court,  and 
even  Henry's  own  relations,  regarded  the  venture  as 
an  experiment,  the  success  of  which  was  in  the  highest 
degree  problematical.  Moreover,  they  probably  had 
knowledge  of  an  earlier  attempt  which  had  been  tried 
two  years  previously,  and  had  turned  out  a  failure. 
For  in  1449,  the  same  year  in  which  l'tynam 
"  returned  "  to  England,  Warwick  "  the  King  Maker" 
who  was  Henry  \'Iths  cousin,  married  Anne 
Beauchamp,  daughter  of  Richard,  Earl  of  Warwick, 
to  whose  merhory  the  wind(jws  of  the  Beauchamp 
Chapel  at  A\'arwick,  the  contract  for  which  had  l)een 
drawn  up  in  1447,  were  being  erected.  Indeed,  it 
would  seem  that  this  w  as  a  second  attempt  to  establish 
a  native  industry  of  coloured  glass  manufacture,  and 
that  Utynam  had  two  years  previously  attempted  it 
and  failed.  F(jr  he  is  spoken  of  in  the  grant  as 
liaving  "  returned  to  England."  This  fi'st  \enture  is 
probably  referred  to  in  the  contract  drawn  up  in  1447 
between  the  executors  of  the  Earl  of  Warw  icis  and  the 
King's  own  glass-painter,  John  Prudde  of  Westminster, 
all  of  whom  would  be  in  possession  of  the  facts,  in 
which  it  was  expressly  stipulated  that  "  no  glasse  of 
England  "  was  to  be  used.  In  any  case  the  \enture 
evidently  proved  a  failure,  for  we  hear  no  more  of 
coloured  glass  made  in  England  until  1751. 

From  an  early  date  it  would  seem  that  glass  was 
a  regular  form  of  imported  merchandise.  For,  as 
Prof.  .Ashley  points  out  (Introd.  to  "  Eng.  Econ.  Hist. 
&  Theory  "  pt.  i,  p.  70),  as  early  as  the  loth  and  i  itli 
centuries  commerce  with  the  Frankish  kingdom  had 
long  been  carried  on  from  London  anrl  the  ports  of 
Kent,  especially  .Sandwich  and  Dover,  and  the 
connection  with  the  Scandinavian  countries  caused  b\ 
Canute's  conquest,  brought  York,  (irimsby,  Lincoln, 
Norwich,  Ipswich  and  many  other  ports  along  the 
eastern  coast  into  active  commercial  communication 
with  the  Baltic  countries.  The  wares  which,  in  an  old 
English  dialogue,  the  merchant  describes  himself  as 
bringing,  included  "  purple  cloth,  cloth,  silk,  costlx 
gems  and  gold,  garments,  pigments,  wine,  oil,  and 
glass."    (Turner  113). 

The  glass  workers  brought  over  from  France  and 
Germany  by  Benedict  Biscop  and  Cuthbert  of  Jarrow, 
in  the  .seventh  and  eight  centuries,  were,  as  likely  as 
not,  glass-painters   and   window-makers  and  though 


some  of  them  might  be,  and  indeed  were,  glass- 
makers,  they  would,  as  likely  as  not,  only  attempt  the 
making  of  white  glass  ;  such  a  highl)-  specialised  manu- 
facture as  "coloured  glass  "  would  be  bcNond  iheii" 
capabilities. 

If,  therefore,  as  there  is  good  reason  lo  believe,  the 
coloured  glass  was  imported,  the  question  naturally 
arises  where  did  it  come  from,  by  whom  was  it  made, 
and  by  what  means  and  routes  was  it  brought  to 
England?  Here  we  enter  upon  a  highly  speculati\e 
subject,  as  there  is  little  direct  evidence  and  but  few 
notices,  and  these  very  incomplete,  to  guide  us. 
There  are  several  reasons  for  this.  For  one  thing, 
although  we  know  that  in  several  districts  where  con- 
ditions as  regards  abundance  of  fuel,  availability  of 
raw  materials  and  transport  of  finished  jiroduct  to  a 
market,  were  favourable,  glass-making  was  carried 
on;  yet  the  exact  place  where  the  woiks  were  situated 
is  practically  unknown.  This  is  largl)'  accounted  for 
from  the  fact  that  glass-making  could  have  no 
permanent  habitat,  like  an  industr}-  such  as  wea\ing 
enjoyed  in  places  such  as  Bruges  or  Arras.  It  was 
essentially  a  nomadic  industr)-,  depending  almost 
entirely  on  the  facility  with  which  abundant  fuel  to 
feed  its  ever  hungry  furnaces  might  be  procured  and 
when  all  the  timber  within  easy  reach  had  been  bu  nt, 
the  glass-makers  had  to  move  to  where  more  could  be 
found  close  at  hand. 

This  is  clearly  shown  in  Cieorge  Longe's  petition 
to  Burghley  (Lansdownc  MS.  No.  59,  art.  72,  printed 
in  "  Hartshorne  Old  English  Glasses,"  p.  403),  in 
which  he  complained  that  "  -Men  erected  and  set  on 
worke  divers  glass-houses  in  sundr)-  parts  of  the 
Realme,  and  having  spent  the  Woods  in  one  place  do 
dayly  so  continue  erecting  newe  Workes  in  another 
place  without  checke  or  controule." 

One  would  not  at  first  sight  look  upon  a  glass  w  orks 
as  a  thing  which  could  be  easily  moved,  but  indeed  it 
was  so.  The  mediaeval  glass  furnace  was  only  a  small 
affair,  and  if  by  reason  of  wars  or  other  causes  the 
glass-makers  were  driven  from  one  place  ;  they  set  up 
without  more  ado  in  another.  Rimangia,  a  glass- 
painter  of  Paris  refers  to  this  in  a  letter  written  about 
the  year  1640  to  the  Chapter  of  the  Cathedral  of  Auch. 
He  tells  us  that  as  a  result  of  the  wars  which  then 
devastated  Lorraine,  the  glass-makers  had  "  all  gone 
away  on  account  of  the  wars  in  the  countr\-  and  all  the 
furnaces  are  thrown  down,"  but  he  added,  "  they  have 
gone  away  into  other  places  where  thev  arc  making 
glass  as  good  as  was  made  in  Lorraine."  (L'.Abbe' 
Caneto.  "  .Sainte  Marie  d'Auch,"  ro}-,  fol.  1S57,  pp. 
69-70). 

In  this  way  there  was  scarcely  time  for  an\ thing 
in  the  way  of  a  "  manufacturing  "  centre,  or  even  a 
small  village  to  grow  up  around  the  glass  works,  from 
which  it  could  receive  a  name  derived  from  the  induMr 
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which  had  ^iven  it  birth.  E\  en  if  this  did  occur,  the 
phice  would  sipeedily  lall  into  decay,  exentuaily  be 
abandoned,  and  its  name  forg-otten  as  soon  as  the 
industry  upon  which  it  depended  had  moved  elscwhe  c. 
In  some  few  cases,  place  names  have  survived,  which 
show  that  at  one  time  the  town  or  village  had  been  a 
centre  of  j^lass-making.  Place  names  of  several  towns 
and  villages  in  France  such  as  Vitry,  Vitre',  Vitrival, 
Vitry-le-Brule,  \'itry  sur  Marne,,  Les  \'errieres,  etc. 
show  this,  as  also  do  such  names  as  (ilasshouse  of 
which  there  are  more  than  one  in  England.  The 
survival,  however,  cannot  be  anything  but  exceptional. 
It  was  no  dou'bt  due  to  circumstances  such  as  for  ex- 
ample, that  the  works  wei'e  situated  on  a  river  and 
therefore  wood  for  fuel  could  be  cut  and  floated  down 
from  points  higher  up  long  alter  the  local  supply  had 
been  exhausted.  No  doubt  in  other  cases  the  vill.ige 
or  town  has  managed  to  survi\e  through  having 
carried  on  some  other  induslr\ ,  b\  which  it  w  as  enabled 
to  exist  after  its  original  means  of  livelihood  had 
ceased.  Another  reason  wh)-  so  few  definite  notices 
of  na,mes  of  places  where  the  coloured  glass  was 
actual]}'  made  have  been  preserved,  is  found  in  the  fact 
that  glass-painters  and  cathedral  authorities  in 
England,  at  any  rate,  for  obvious  reasons  never  deal! 
with  the  glass-makers  direct.  For  glass,  like  articles 
of  commerce,  reached  its  eventual  destination  after 
passing  through  many  hands,  and  be  devious  routes. 
It  was  made  in  backwoods  and  next-to-inaccessible 
places,  whence  it  would  be  floated  do\\'n  ri\ers  in 
barges  or  on  rafts  to  the  nearest  centre  of  c-ivilisation 
and  trade.  It  was  there  bought  by  the  trading  agent 
of  a  shipper,  despatched  to  the  nearest  port  by  road  or 
river  (whichever  afforded  the  easiest  mode  ot  transit), 
shipped  overseas  b\'  the  ;;gent  of  the  Hanse  or 
merchant  adxenturei',  warehoused  at  the  port  ol 
entry,  and,  after  paying  customs  dues,  w  as  finalK  sold 
by  the  importer  to  the  glass-painter.  In  facl  the 
process  was  exactly  similar  to  that  b\'  which  almost 
in  our  own  day  the  pelts  of  the  Canadian  fur-beai  ing 
animals  reac-h  the  English  furrier  who  dresses  ll  em. 

It  is  evident,  therefore,  that  the  question  of  the 
si)in-ce  of  the  coloured  and  much  of  the  white  glass 
used  in  medi;eval  windows  opens  u])  a  lathcr  wide 
lield  of  research,  and  enc|uir\ ,  much  of  w  hich  is  mere 
speculation,  and  may  seem  to  many  as  somewhat  wi'Ie 
of  the  subject  of  glass-|iainting. 

But  whilst  there  will  always  be  those  wlm  i^refe.' 
that  an}-  subject  that  is  presented  to  them  for  stud}' 
shall  be  boiled  down  to  essentials,  compressed  to  the 
narrowest  limits,  and  the  exuding  essence  doled  out 
in  the  manner  w  liich  (-oi'rcsj)onden(  e  schools  make  sucli 
a  feature  of  others  jjrefer  to  take  a  larger  \  lew  ,  and 
tc)  su(-Ii  the  following  notes  w.w  pro\-e  of  interest. 

The  sources  of  glass  most  freriuentl}-  mentioned  in 
mediifval  documents  and  account  rolls,  stated  in  the 
order  of  their  most  fi-ef|uenl  mention,  are  iUn-ginid}', 
Lorraine,  Normand}-,  Ih'ssian,  Dutch  and  N'enice. 
'I'he  first  two,  Burgundy  and  Lorraine  have  denoted 
such  diverse  politi(-a]  and  geographical  areas  al 
different  ])eriods  of  history,  as  to  make  it  a  matter  of 
no  little  diOiculty  to  determine  exactly  what  iparticular 
district  was  intended.  In  the  tenth  centur}'  the  name 
Lorraine  was  applied  to  the  whole  country  north  of 


I'" ranee,  from  the  upper  Rhine  w  estwards  to  the  sea  ; 
whilst  Burgundy  comprised  the  whole  of  the  Rhone 
\'alle}  .  Alter  the  ele\  enth  century  Lorraine  Tell  into 
two  IiaKes;  the  Uuch}  of  Upper  Lorraine  which  alone 
letained  the  name  and  which  included  the  country 
watered  by  the  upper  course  of  the  Meuse  and  Moselle; 
bounded  north  b}'  the  Ardennes,  south  by  the  table- 
land of  Langres,  east  by  the  X'osges  and  west  by 
Champagne.  The  other  half  became  split  up  into 
numerous  states,  all  of  which  arc  practically  included 
in  the  modern  Belgium.  The  application  of  the  name 
Burgundy,  on  the  other  hand — called  after  the 
thirteenth  century  the  kingdom  of  Aries — was  at  a  later 
date  restricted  to  the  countship  which  included  the 
district  between  the  Jura  Mountain  and  the  Saone  (in 
later  times  called  Franchc-Comte)  and  to  the  duchy 
which  had  been  created  by  the  Carolingian  kings  in 
the  portion  of  Burgundy  that  had  remained  French. 
Noi'inand}-  comprised  the  ]ii)rtion  of  north  western 
France,  originally  belonging  to  the  English  crown, 
through  which  passed  the  Seine  on  its  way  to  the  sea, 
and  having  for  its  port  and  capital  Rouen.  Hesse 
was  that  portion  of  the  empire  stretching  in  a  north- 
easterly direction  between  the  upper  reaches  of  the 
Rhine  and  Weser,  the  city  of  Mainz,  early  connected 
with  the  histf)ry  of  English  glass-painting,  although 
actually  situated  on  the  opiposite  bank  of  the  Rhine 
being  practicall}-  its  most  southern  extiemity.  Dutch 
glass,  although  a  considerable  article  of  commerce  in 
later  times,  was  evidently  little  used  in  the  fifteenth 
century  and  the  term  was  probably  applied  to  glass 
manufactured  higher  up  the  Rhine  and  Maas  rivers, 
and  exported  from  a  Dutch  port,  whilst  \'enice  glass 
was  of  still  less  account. 

The  notices  of  places  where  sheet  glass  was  actually 
made  are  scanty,  nor  is  the  kind  of  glass,  whether 
window  glass  or  hollow  ware,  hardh-  e\  er  described. 
It  is,  of  course,  evident  that  in  districts  suitable  for 
glass-making,  factories  would  be  established,  some  of 
which  made  one  kind  and  some  anothc,  whilst  some 
would  even  make  both,  but  it  should  b'  icmembered 
in  this  connection  that  until  the  end  of  the  fifteenth 
century  the  demand  for  w  indow  glass  would  far  exceed 
that  foi-  glass  vessels,  and  therefore  the  greater  number 
of  factories  would  be  devoted  to  that  form  of  manu- 
facture. It  was  not  till  later  that  the  demand  '"or 
glass  ware  for  aiticles  of  domestic  use  exceeded  the 
1  )t;d  amo-jnl  of  window  glass  manufactured.  During 
the  middle  ages,  glass  vessels,  e\en  in  the  houses  of 
the  wealth}-,  and  the  palaces  of  kings,  as  inventories 
]M-ove,  were  comparatively  rare,  whereas  the  demand 
for  glass  to  fill  the  aci'cs  ol  window  space  in  the 
churches,  cathedrals  .and  monasttrics  must  ha\e  been 
enormous.  A  drink-ini^  \  essel  need  not  necessarily  be 
transparent  ;  it  can,  and  generall\-  was,  made  of  metal, 
eru'thcnware,  wood  or  e\en  Icalhei',  whilst  a  window 
must  be  of  glass.  "N'el,  whilst  there  is  little  authorit\', 
there  is  plent}'  of  circiinislani  iai  exidenct^  as  to  wlu-re 
vlass  woiks  exisled,  iheii'  silnalions  being  controlled 
l)\-  sexi'ial  considerations  practical  and  geogi-aphical. 

in  the  fust  pla(-(>  an  abundant  supply  of  easily 
obtained  wood  of  the  right  kind  was  an  absolute 
necessity.  Cdass  works  were  therefore  situated  in 
loi  ests,  and  as  near  some  source  of  alkali,  such  as  a  fern 
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heath  afforded  as  possible.  Owners  of  moors  and 
forests  were  accustomed  to  let  the  privilei^cs  of  cutting; 
timber  and  coUectinij-  the  bracken,  the  rent  lyein^;  paid 
in  iflass  ware  for  their  table>.  Thus,  in  i^jf^ 
Humbert,  the  Dauphin,  j^ranted  a  part  of  the  forest  of 
Chamborant  to  a  i^lass  worker  named  (iinonet,  on 
condition  that  he  should  supply  him  with  \essels  of 
t^lass ;  and  in  1446  the  afjbess  of  St.  Croix  of  I'oitiers 
received  a  j^ross  of  j^lasses  from  the  i^lass  woiks 
hii  Ferriere  in  return  for  the  rl^^ht  of  atb.erini^-  fern 
for  the  manufacture  of  potash.  (Ncsbitt.  .\rt.  "  (ilass. 
Encyclo.  Britt."  nth  ed.). 

The  abo\e  instances  do  not  show  that  the  s^lass 
works  named  were  necessarily  emplo}ed  e\clusi\el\-  or 
at  all  in  the  manufacture  of  hollow  ware — on  the 
contrary  an\'  sheet  ijlass-maker  can  blow  a  vessel,  and 
t^lass  manufacturers  would  find  it  cheaiper  to  settle  for 
rent  in  kind  than  to  pay  in  mone}'.  Glass  vessels  are 
always  beinj.;"  broken,  and  therefore  more  are  required, 
so  that  this  constituted  a  form  of  exchanije  between 
landlord  and  tenant,  acceptable  to  both.  For  sheet 
i^lass  the  landlord,  his  window  s  once  being-  filled,  would 
have  no  use. 

But  it  is  useless  to  make  tflass  unless  it  can  be  got 
to  market.  The  gilass-maker,  situated  as  he  was  in  the 
midst  of  forests  probably  dozens  of  miles  from  the 
nearest  road,  or  more  probably  with  only  a  cart  track, 
ditticult  at  the  best  of  times,  and  impossible  in  anythinj^ 
like  wet  weather,  kept  close  as  mif.;ht  be  to  a  river. 
Glass  is  heavy,  and  if  the  mediaevals  had  had  to  rely 
upon  roads  to  transport  it,  it  is  safe  to  say  that  the 
hug^e  perpendicular  windows  could  never  have  been 
planned  ;  but  must  have  always  remained  as  small  as 
these  of  the  Norman  period  on  account  of  the  im- 
possibility of  finding-  g^lass  enoug^h  to  fill  them.  For  in 
the  fifteenth  century  roads  were  not  only  few  and  bad, 
but  were  infested  with  highwaymen  and  criminals,  who 
havings  been  f)rdered  out  of  the  country,  were  making 
for  the  nearest  port,  and  who  robbed  and  murdered  all 
but  those  who  traxclled  in  large  jiarties  and  armed  to 
the  teeth. 

But  rivers  afforded  a  safe  and  easy  means  of  transit 
for  heavy  g^oods,  besides  leading  direct  to  the  dosliiia- 
tion — a  port  where  the  finished  products  could  be  sold 
and  fresh  .material  in  the  way  of  rare  chemicals  and 
minerals  required  for  tli.-  making  of  still  more  glass  be 
obtained.  The  ports  themselves,  such  ;is  Brug-es, 
Rouen,  Bordeaux  and  Marseilles,  were  as  in  our 
modern  instance  of  Quebec  and  Nfontreal,  situated  far 
up  the  rivers,  or  cf)nnected  with  the  sea  by  canals  ;  lor 
greater  security  and  protection  against  tlie  hordes  of 
pirates  which  infested  the  seas,  and  continually 
ravaged,  pillaged  and  burnt  the  coast  towns  whenever 
the  opportunity  offered. 

It  was  for  this  same  reasoii,  viz.,  the  ease  with  which 
ihe  glass  could  be  broug-ht,  that  all  th.-  principal  (  itics 
in  l^ngland  in  which  glass-painting-  was  cairied  on, 
such  as  London,  \'ork,  Bristol,  N'ollinglia.m,  etc.  wci-c 
situated  on  rivers,  or  within  easj-  reach  of  one,  .more- 
over all  of  them  were,  with  the  exception  of  Bristol,  on 
the  east  coast,  and  so  in  close  touch  with  the  commerce 
of  the  continent.  Nottingham,  if  there  was  a  school 
of  glass-painting  there,  as  is  very  probable,  and  York 
ma\  at  first  sight  lo()k  like  exceptions    to    this  rule. 


But  in  reality  they  are  not  so,  for  \'ork,  besides  being 
in  close  touch  with  Goole  and  Hull,  had  its  own  little 
lleet  which  was  continually  niaking  voyages  across  to 
\'eere,  and  other  Flemish  ports,  and  Nottingham, 
though  nowadays  looked  upon  as  an  inland  city,  was 
formerly  a  port  where  ships  from  Hull  and  other 
eastern  ports  came  to  unload  their  cargoes  at  its  C|ua\  s. 
York  obtained  its  glass  through  Hull,  though  some  of 
it  .might  be  imported  direct,  Norwich  through  Lynn  or 
Yarmouth. 

In  the  niiddle  ages  practical])  the  whole  of  the  over- 
seas carrying-  trade  was  in  the  hands  ot  the  merchant 
adventurers,  or  of  the  Hanse.  The  latter,  who  were 
first  in  the  field,  were  a  confi'deration  of  towns  in 
North  Germany  and  Flanders,  bound  together  with  the 
object  of  getting  the  whole  of  the  carrying  trade  of 
northern  iturope  in  their  their  own  hands.  The  head 
of  the  confederation  was  Lubeck.  But  Bruges  became 
the  central  market  for  the  whole  of  Europe  this  side 
of  the  .A.lps.  There  congregated  Lombard  bankers, 
Florentines,  Spanish  and  Portugese,  French,  English 
and  north  and  south  Genmans,  who  came  to  buy  the 
products  of  the  east  brought  from  Venice  via  the 
Alpine  passes  and  the  Rhine.  Meetings  of  merchants 
were  held  at  stated  times,  who  came  with  the  products 
of  their  respective  countries  to  be  changed  for  those 
of  others.  Thus,  when  the  mediajval  poet  wished  to 
show  the  folly  of  riches,  he  describes  the  anxiety  of 
the  merchant  whose  servant  was  at  Bruges.  "  Piers 
Plowman  "  Pars.  278-285.  The  only  rivals  of  the 
Hanse  for  the  trade  of  the  Baltic  were  the  .merchant 
adventurers,  who  rose  from  being  a  mere  (-ollection  of 
free  lances,  running  an  uncontrolled  and  frequently 
illegal  trade,  taking  any  cargo  that  offered,  and  snatch- 
ing business  which  was  often  little  better  than 
smuggling,  into  a  highly  organised  and  close  corpora- 
tion, which  ;irrogated  to  then-iselves  the  whole  trade 
not  controlled  by  the  staple,  h'rom  one  or  the  other 
of  these  importers,  the  luiglish  glass-painter  had  to 
buy  his  glass.  The  Hanse  had  warehouses  in  London, 
^'ork,  Hull,  Bristol,  Norwiili,  lpswi(h,  'S'armouth, 
Bostoii  ;ind  Lynn.  Tiie  London  warehouse,  known  as 
the  SleeUard',  from  the  fact  that  all  in-iports  were 
checked  ;uul  weiglud  there,  was  situated  in  Thames 
Street  on  the  left  bank  of  the  river,  close  to  Dowgate, 
and  just  above  London  Bridge,  and  through  it  most 
of  the  glass  imported  from  h'landers  passed. 

Thus,  in  the  St.  George's  Chapel  Windsor  acounts 
foi-  1151-2,  there  is  an  item  of  a  payment  of  lod.  "  for 
porterage  and  water  transport  of  the  said  glass  of 
different  colours  from  Te.rnesestreete  to  Westminster," 
and  it  was  no  doubt  to  the  warehouse  there  that  John 
Prudde  went  in  1447,  in  order  to  buy  the  best  ■  •  •  ■ 
"  glasse  of  beyond  the  seas  that  may  be  had  in 
F.ngland  "  for  the  windows  of  the  Beauchamp  Chapel 
;it  U'arwiek.  The  York  men  bought  their  glass  from 
either  the  ILmse  merchants  at  Hull  or  from  the 
.merchant  adventurers  there.  Thus  in  1 5;,6  ^  ork 
Minster  paid  a  certain  sum  "  to  Williarn  Matlhewson 
of  Hull  for  22  wisps  of  coloured  Burgundy  gkiss  ": 
and  in  the  same  year:—"  to  the  same  for  8  wisps  of 
white  Burgundy  glass."  ("  Vork  Minster  Fabric 
Rolls."     Snrtees  Soc). 

(T(i  he  coiiliniicd.  I 
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Merchandise  Marks  and  Other  Matters. 

(By  OUR  CITY  CORRESPONDENT.) 


Controversy  over  Merchandise  Marks  appears  likely 
to  result  in  a  more  closely-drawn  battle  than  seemed 
at  one  time  probable.  The  Ciovern.ment  Bill  may  not 
be  debated  until  after  Easter.  Meanwhile,  there  is 
a  _«,n-eat  deal  of  activity  on  the  subject  behind  the  scenes. 
Early  in  February  the  President  of  the  Association  of 
British  Chambers  of  Commerce  called  a  national  con- 
ference on  the  subject,  when  the  delegates  were  asked 
to  express  the  views  of  their  area  organisations  upon 
the  .proposals  contained  in  a  Bill  which  was  drafted 
and  circulated  by  the  Association  a  year  or  two  ago. 
In  a  covering  letter  conx  ening  the  meeting  Mr.  Machin 
stated  that  "  as  a  result  of  enquiries  "  he  proposed  to 
assume  that  the  new  legislation  which  the  (iovernment 
has  announced  its  intention  of  introducing  will  be  on 
the  lines  of  this  Bill.  Assuming  Mr.  Machin 's  forecast 
to  be  correct,  the  contents  of  the  draft  in  question 
assume  considerable  interest,  and  on  this  account  I  feel 
justified  in  setting  out  its  provisions  in  full.  The  mea- 
sure is  described  as  "  a  Bill  to  make  provision  for 
requiring  an  indication  ol'  origin  to  be  given  in  the  case 
of  certain  imported  goods  "  and  it  reads  as  follows  :  — 

"  Be  it  enacted  b\  the  King's  most  Excellent 
MajestN,  b\  anil  with  the  advice  and  consent  of  the 
Lords  Spiritual  and  Temporal,  and  Commons,  in  this 
present  Parliament  assembled  and  by  the  authority  ol 
the  same,  as  follows  : — 

Power  to  require  indication  of  origin  in  the  ciisc  oj 
certain  imported  goods. 

"  I.  (1)  The  Board  of  Trade,  if  satisfied  that  it  is 
in  the  public  interest  that  imported  goods  of  any  class 
or  description  should  not  be  sold  for  use  or  consump- 
tion in  Great  Britain  or  Northern  Ireland  without 
having  applied  to  them  an  indication  of  origin,  may, 
after  an  inquiry  has  been  held  under  this  section  and 
the  report  thereon  of  the  committee  to  be  appointed  for 
the  purposes  of  this  section  has  been  presented  to  the 
Board,  make  an  order  applying  this  Act  to  goods  of 
that  class  or  description. 

"  (2)  An  inquiry  for  the  purposes  of  this  section  shall 
be  held  by  a  committee  which  shall  consist  of  three 
competent  and  impartial  persons  to  be  appointed  by 
the  President  of  the  Board  and  shall  have  power  to  take 
evidence  on  oath. 

"  The  Committee  shall,  as  soon  as  may  be  after  the 
conclusion  of  the  inquiry,  make  a  report  to  the  Board 
specifying  the  classes  or  descriptions  of  goods  (if  any) 
with  respec-t  to  which  in  the  opinion  of  the  committee 
an  order  ought  to  be  made  under  this  section,  and,  if 
the  committee  think  it  desirable,  recommending  what 
should  be  the  form  and  character  of  the  indication  of 
origin,  and  in  what  manner  the  indication  should  be 
applied  to  the  goods. 

"  The  first  inquiry  for  the  purposes  of  this  section 
shall  be  initiated  within  six  months  after  the  com- 
mencement of  this  Act. 


"  (3)  An  order  made  under  this  section  shall 
specify — 

(a)  The  form  and  character  of  the  indication  to  be 

given  ;  and 

(b)  The  manner  in  w  hich  the  indication  is  to  be 

applied  to  the  goods ;  and 

(c)  The  date  on  which  the  order  is  to  come  into 

force. 

(Offences. 

"2.  (i)  If  any  person  sells,  or  exposes  for  sale,  in 
("■reat  Britain  or  Northern  Ireland,  any  goods  of  a 
class  or  description  to  which  this  Act  applies,  he  shall, 
ii  the  I'equirements  of  the  order  applying  this  Act  to 
those  goods  are  not  complied  with  in  respect  of  the 
goods,  and  subject  to  the  pro\isions  of  this  section, 
be  guilty  of  an  offence  against  the  Merchandise  Marks 
Act,  1887  (in  this  Act  referred  to  as  the  "  principal 
Act  ")  : 

"  Provided  that — 

(i)  The  provisions  of  this  sub-section  shall  not  apply 
to  the  expcjsure  of  goods  for  sale  wholesale  b)' 
a  pei  son  being  a  wholesale  dealer  ;  and 

(ii)  In  the  case  of  the  sale  of  goods  wholesale  by  a 
wholesale  dealer  it  shall  be  a  good  defence  if 
the  person  by  whom  the  goods  were  sold  satisfies 
the  court  that  the  goods  were  sold  to  the  pur- 
chaser on  an  undertaking  that  they  would  either 
be  marked  in  accordance  with  the  requirements 
of  the  order  or  exported  or  sold  for  exportation 
to  a  place  outside  Great  Britain  and  Northern 
Ireland,  and  a  statement  in  writing  to  that  effect 
purp()rting  to  be  signed  by  the  purchaser,  and 
specifying  the  usual  business  acfdress  of  the  pur- 
chaser, shall  be  admissible  as  prima  facie  evidence 
of  the  facts  appearing  in  the  statement. 

"  (2)  If  any  person  advertises  for  sale  any  goods  to 
which  this  Act  applies,  he  shall,  if  he  does  not  indicate 
in  the  advertisement  the  origin  of  the  goods,  and  sub- 
ject to  the  provisions  of  this  section,  be  guilty  of  an 
offence  against  the  principal  Act. 

"(3)  Where  any  person  sells  or  exposes  for  sale  any 
goods  of  which  any  imported  goods,  being  sold  to 
which  this  Act  applies,  form  a  distinguishable  part, 
and  that  part  is  reasonably  capable  of  being  marked 
in  a  manner  required  by  the  order  applying  this  Act  to 
those  goods,  he  shall  for  the  purposes  of  this  section 
be  deemed  to  have  sold  or  exposed  for  sale  that  part, 
and  the  provisions  of  this  section  shall  apply  accord- 
ingly. 

"  (4)  It  shall  not  be  lawful  to  send  or  submit  to  any 
person  samjiles  of  goods  to  which  this  Act  applies 
unless  the  required  indication  of  origin  is  applied  to 
the  samples  or  is  notified  in  writing  to  the  person  to 
whom  the  samples  are  sent  or  submitted,  and  if  any 
person  acts  in  contravention  of  the  provisions  of  this 
sub-section  he  shall  be  guilty  of  an  offence  against 
the  principal  Act. 
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"  (5)  A  person  shall  not  be  treated  as  being  guilty 
of  an  offence  against  this  Act  if  he  proves — 

(a)  That  having  taken  all  reasonable  precautions 
against  committing  such  an  offence  he  had  at 
the  time  of  the  commission  of  the  alleged  offence 
no  reason  to  suspect  that  the  goods  were  goods 
to  which  this  Act  applied  ;  and 

(b)  That  on  demand  made  by  or  on  behalf  of  the 
prosecutor  he  g"a\e  all  the  information  in  his 
power  with  respect  to  the  persons  from  whom 
he  obtained  the  goods ;  or 

(c)  That  otherwise  he  had  acted  innocently. 
Laying  before  Parliament  and  revocation  and 

variation  of  orders. 
"  3.  (i)  Before  any  order  is  made  under  this  Act,  a 
draft  of  the  order  shall  be  laid  before  each  House  of 
Parliament,  and  the  order  shall  not  be  made  unless 
bcth  Houses  by  Resolution  approve  the  draft,  either 
without  modification  or  addition  or  with  modifications 
or  additions  to  which  both  Houses  agree,  antl  the 
Board  of  Trade  may,  on  the  draft  being  so  approved, 
make  the  order  in  the  form  in  which  the  draft  was 
approved. 

"  (2)  Any  order  made  under  this  .Act  may  be  revoked 
or  varied  by  a  subsequent  ortler  made  in  like  manni  r 
and  subject  to  like  conditions. 

Exercise  of  powers  of  Board  of  Trade  under  Act. 

"  4.  Anything  authorised  under  this  Act,  to  be  done 
by,  to,  or  before  the  Board  of  Trade,  may  be  done  b\ , 
to  or  before  the  President,  a  Secretary  or  Assistant 
Secretary  of  the  Board,  or  any  person  authorised  in 
that  behalf  b\-  the  President  cf  the  Board. 
Interpretations. 

"  5.  For  the  purposes  of  this  Act — 

The  expression  '  imported  goods  '  does  not  in- 
clude imported  before  the  date  on  which  the  order 
applying  that  Act  to  the  goods  comes  into  force 
(was  made)  or  goods  which  since  the  date  of  their 
importation  have  undergone  a  substantial  change 
by  reason  of  a  manufacturing  process  applied  to 
them  within  (ireat  Britain  and  Northern  Ireland. 

The  expression  '  indication  of  origin  '  means 
either  an  indication  of  the  country  in  which  the 
goods  were  m.'mufactured  or  produced  or  such 
other  qualifying  statement  as  may  be  prescribed  in 
the  order  by  which  this  Act  was  applied  to  the 
goods  and  given,  in  either  case,  in  a  conspicuous 
form. 

The  expression  '  the  country  in  w  hich  the  goods 
were  manufactured  '  means  the  country  in  which 
they  last  underwent,  previous  to  importation,  a 
substantial  change  by  reason  of  a  manufacturing 
process  : 

The  expression  '  advertise  for  sale  '  does  not  in- 
clude the  distribution  of  general  trade  catalogues 
or  price-lists  or  the  use  of  advertisements  printed 
or  constructed  before  the  date  on  which  the  order 
applying  this  Act  to  the  goods  referred  to  in  the 
advertisement  was  made. 
Short  title. 

"  6.  This  Act  may  be  cited  as  the  Merchandise 
Marks  Act,  192-,  and  the  Merchandise  Marks  Act, 
fHHj  to  1911,  and  this  Act  may  be  cited  together  as 
the  Merchandise  Marks  Act,  1887  to  192-. " 


it  subsequently  transpired  that  at  this  February  con- 
ference a  decision  had  been  reached  in  favour  of  the 
marking  of  imported  goods  where  possible,  without 
necessarily  indicating  the  exact  country  of  origin.  It 
was  stated  that  the  voting  was  26  in  favour  and  2 
against ;  but  there  is  the  further  important  fact  that 
13  Chambers  abstained  from  voting,  and  these  in- 
cluded London,  Manchester,  Bradford,  Hull,  Bristol, 
and  the  National  Chamber  of  Trade.  It  will  be  noted 
that  the  abstaining  Chambers  are  very  influential  ones, 
and  this  may  be  taken  as  affording  some  indication  of  the 
strength  of  the  resistance  which  is  likely  to  be  offered 
if  the  (iovernment  proceeds  along  the  lines  indicated. 

A  few  days  afterwards  a  Board  meeting  was  held 
at  the  Manchester  Chamber  of  Commerce,  and  after 
prolonged  discussion,  a  resolution  was  adopted  for 
transmission  to  the  President  of  the  Board  of  Trade 
to  the  effect  that  "  the  Board  of  the  Manchester  Cham- 
ber of  Commerce  do  not  approve  of  legislation  for 
compulsory  marking  of  the  foreign  origin  of  imported 
goods."  The  Board  added  that  the  British  manufac- 
turer had  only  to  mark  his  produce  "  Made  in  Britain  " 
to  achieve  the  result  aimed  at  by  the  suggested  legisla- 
tion without  all  the  disadvantages  necessarily  attend- 
ant on  the  latter.  It  was  also  intimated  that  the  ques- 
tion of  marking  manufactured  goods  ought  not  to  be 
prejudiced  by  the  quite  distinct  question  as  to  the 
desirability  of  compulsory  marking  of  agricultural 
produce  and  foodstuffs.  (The  Ciovernment  is  under- 
stood to  intend  an  omnibus  Bill  which  will  deal  with 
these  two  questions  at  the  same  time).* 

Apropos  of  the  Manchester  suggestion  that  the 
British  manufacturer  has  his  remedy  in  his  own  hands 
if  he  will  only  mark  his  own  goods  "  British  Made," 
special  interest  attaches  to  a  letter  recently  issued  by 
Mi-.  Percy  Brooks  (of  Harrods),  the  Chairman  of  the 
China  and  Class  Retailers  Association  of  the  U.K. 

The  letter  deals  with  the  alleged  "  piracy  "  of 
British  patterns  by  foreign  manufacturers.  Mr.  Brooks 
suggests  that  it  is  a  scandal  that  the  foreigner  should 
be  allowed  to  iippropriate  our  best  patterns  "  and 
brazenly  push  his  wares  openly  in  our  markets  labelled 
with  a  good  British  name."  He  would,  he  said, 
favour  legislation  that  compels  such  piracy  to  adopt 
foreign  nomenclature,  since  it  is  feared  that  customers 
are  often  misled  in  this  way,  and,  of  course,  it  by  no 
means  follows  that  a  British  name  connotes  British 
(jrigin.  (Mr.  Brooks  is  quite  right  in  this  observation, 
but  the  suggestion  needs  qualifying  by  the  remark  that 
goods  are  not  allowed  to  come  through  the  Customs 
barrier  with  any  kind  of  British  wording  on  them,  or 
with  any  wording  that  might  even  l)e  thought  to  be 
British,  unless  the  articles  are  clearly  marked  with 
the  name  of  the  actual  country  of  origin.)  The  rest 
of  the  letter  is  of  such  importance  to  the  Glass  Trade 
that  I  give  it  verbatim  : — 

"  The  imitative  process  is  not  confined  to  the  hand- 
made goods;  the  pressed  glass  manufacturers  suffer 
also.  Quite  recently  an  aspiring  student  from  one 
of  our  art  schools  brought  to  my  notice  a  very  com- 
mendable idea  for  a  glass  article.  I  referred  it  to 
the  works  to  consider  its  production.     I  regret  to 

*  Since  the  above  was  written  and  .-1-.  we  <jo  to  press,  the 
promised  Government  Bill  has  been  published  and  w  ill  lie  explained 
and  discussed  in  our  next  issue. — Ed. 
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ha\e  to  say  that  it  was  reluctant!)-  turned  down 
because,  after  heavy  initial  expenditure  necessary  for 
moulds,  etc.,  it  would  inevitably  be  copied  Ijy  the 
idert  foreigner  and  offered  at  a  lower  price.  Can 
an)'one  jusiify  tiie  continuation  of  this  dishearten- 
ing- state  of  affairs!'' 

"  AncUher  instance  came  to  m\  notice  a  few  da}-s 
ai;o.  A  well-known  Stourbridi^c  niakt-r  has  held  tlie 
coi-itiact  for  supplying-  certain  hole!  glass  practically 
at  cost.  Oltei-i  these  contracts  aie  so  cut  that  the}- 
amount  to  a  loss,  and  it  is  a  fact  that  masters  accept 
them  in  order  to  keep  their  hands  emoloyed  ovei- 
slack  periods.  A  foreign  agent  appeared,  and 
offered  the  custonier  to  supply  similar  glass  on  a 
lower  scali'.  He  could  afford  to  do  so.  The  unfor- 
tunate Stourbridge  maker  was  thus  faced  with  the 
alternative  of  continuing  at  greater  loss  or  putting 
the  operatix'es  olV.  This  is  t)-pical  of  what  is  taking- 
place,  and  we  must  make  no  mistake  on  the  point 
that  the  pursuance  of  the  existing  policy  (or  lack  of  it) 
will  compel  the  closing  down  of  still  more  of  our 
diminisiiing-  works. 

"  We  must  also  realise  that  subsidiary  trades, 
e.g.,  crate  makers,  glass-house,  fireclay,  ipot  makers, 
etc.,  are  dependent  upon  the  main  industry;  tliese 
must  share  in  the  general  unemplo)  ment  and  ensuing 
distress.  Let  the  public  insist  on  British  goods; 
till-  c|ua!ity  of  our  productions  is  its  mainstay.  Such 
excellence  is  registered  as  to  durability,  appearance, 
design,  and  finish  that  we  have  nothing  to  fear  on 
those  grounds.  We  ha\e  e\erything  to  fear  fron-i 
urifair  foreign  competition. 

"  ^Ve  ha\e  laboratories,  societies  for  research, 
and  technology,  etc.,  for  the  systematic  encourage- 
ment and  training  of  young-  people  h)r  employment 
ii-i  an  interesting-  and  artistic  career.  A\'e  cannot  be 
surprised  that  with  the  present  uncerlai|-i  outlook 
aspiring-  students  and  craftsmen  hesitate  to  commit 
themselves  to  such  a  career. 

"  I  sinceicly  hope  that  the  authorities  will  speedily 
awake  to  the  urgent  need  for  efficient  safeguarding, 
and  bring  about  such  legislation  as  will  restore  our 
national  industry  to  the  splendid  position  it  once 
held.  I  am  sure  I  am  voicing  the  sentiments  of  my 
committee  in  recording  m\-  personal  appreciation  ol 
your  action  iii  makii-ig  this  important  n-iatter  a  sub- 
ject for  publicity." 

Safeguarding  of  Indu.stries.  Rumours  h^wv  been 
going  round  ol  a  Ircsh  allemiM  on  the  pai  t  of  the  com- 
bined glass  manufacturers  in  this  tountry  to  gel  the 
Board  of  Trade  to  reconsider  its  i-ejcction  of  the  Safe- 
guarding of  Industries  application.  At  the  moment 
it  does  not  seen-)  likely  that  the  attempt  will  succeed, 
luer  since  the  .Safeguai-ding  dibate  in  Parliament  last 
December  the  Department  has  been  noticeably  more 
cautious  in  its  handling  of  these  apijlications.  I  know 
of  at  least  three  cases  in  which  the  Board  haS  ver\ 
meticulously  criticised  the  niemoranda  put  foiuard  bv 
manufacturing  organisations.  This  may  \)v  irritating 
to  the  applicants  who  feci  t licmscU'es  entitled  to  tarilT 
protection.  At  the  same  lime,  the  Department  is  no 
doubt  acting  in  the  best  interests  of  the  applicants 
themselves,  lia\-ing  i-egard  lo  the  se\-ere  sifting  which 
these  cases  ha\e  to  undergo  at  the  hands  of  Com- 


mittees of  Enquiries  before  they  can  possibly  succeed, 
if  an  ill-iprepared  case  is  publicly  examined  it  can  do 
the  applicants  no  good,  and  our  manufacturers  will  be 
the  first  to  admit  that  their  prestige  is  likely  to  be 
injured  if  an  application  after  public  cross-examination 
is  rejected  on  its  merits.  If  an  industry  cannot  g-et  its 
tariff  it  is  always  better  off  if  its  troubles  are  not 
ventilated  in  public  at  all.  The  impression  only  too 
easily  gets  abroad  that  a  certain  British  industry  is 
claiming  to  be  in  a  parlous  condition. 

Meanwhile,  as  the  Budget  approaches  (it  is  to  be 
introilucetl  on  April  12th)  the  policy  of  the  Government 
in  regard  to  the  Ke\'  Industries  Schedule  is  becoming 
tolerably  clear.  The  matter  will  have  to  be  dealt  with 
in  the  Budget.  It  was  mistakenly  thought  that  the 
present  Key  Industries  Schedule  expires  on  September 
30th.  The  actual  date  is  August  19th,  i.e.,  five  }ears 
from  the  date  of  the  passing  of  the  Safeg;uarding  of 
Industries  Act,  1921.  Obviously,  therefore,  the  duties, 
if  they  are  to  be  renewed,  must  be  dealt  with  in  the 
summer  Finance  Bill.  I  understand  the  (lovernment 
will  practically  propose  to  renew  the  present  Schedule 
for  a  further  period  of  five  \-ears,  and  they  are  likel) 
to  carry  the  proposal  safely  lhrt)ugh  the  House  of 
Commons. 

But  not  without  fierce  criticism.  A  public  meeting  is 
to  be  held  in  the  City  on  April  8th,  promoted  by  the 
Chemical  and  Allied  Trades  affected  by  the  present 
Schedule.  At  this  meeting  it  will  be  claimed  that  while 
seme  of  our  industries  at  present  protected  by  Kes 
Industries  Duty  may  have  just  grounds  for  claiming 
continued  protection,  it  should  at  least  be  required  that 
they  make  good  their  case  under  the  terms  of  the 
White  Paper  of  last  February  as  other  industries  ha\e 
to  do.  There  are  certainly  articles  included  in  the  pre- 
sent Schedule  which  have  no  business  to  be  there, 
i^xamples  can  be  g'i\en  of  goods  which  are  subject  to 
dut)-  which,  even  after  five  }ears  ol  the  .Safeguarding 
Act,  are  not  manufactured  in  this  (-ountry  at  all.  What 
is  the  use  of  penalising-  their  import — especiall\-  as  thc\ 
are  |-aw  materials  to  ceitain  other  industries? 

So  far  as  glassware  is  concerned,  a  good  deal  of 
propaganda  has  been  carried  on  in  the  iiublic  Press. 
Important  letters  influentially  signed  by  technical  ex- 
perls  have  been  printed  in  The  Times  and  other 
newspapers  supporting  the  high  quality  of  British 
f)roductions,  espec-ially  in  optical  and  scientific  glass- 
ware. This  propaganda  will  not  have  been  without  its 
effect  oi-i  Parliamei-itai-\-  opinion,  and  ma\-  assist  the 
sale  ])assag('  of  these  particulai-  items  ii-|  the  Schedule 
when  the  Budget  discussions  take  placi'. 

Trade  Boards.  A  \-ear  or  two  ago  oHicials  at  the 
Ministry  of  I.abour  were  making  close  enquiries  in  the 
china  and  glass  ti'ade  on  the  subject  of  wages,  with  a 
view  to  promoting  the  est ablishmt'nt  of  a  Trade  Board 
to  govern  rates  of  pay  and  conditions  of  labour.  At 
that  tin-ie  the  Trade  Board  s\stem  had  not  been  applied 
to  any  of  the  distributix c  trades.  A  con-in-ieiicen-ient  was 
n-iade  with  a  (Irocery  Trade  Boai-d.  This  has  broken 
down,  meaniiig-  that  tlu>  experinient  has  failed 
at  a  fn-sl  test,  and  that  the  jircsei-it  (lOX'ernment 
has  made  up  its  mind  not  to  extend  the  Ti'ade  Board 
s\-stcm  an\  Inrllu  r.  i  he  inference  is  that  tlu'  chii-ia  and 
glass  trade  can  get  on  with  its  business  without  feai 
of  this  particular  kind  of  Goveinment  interference. 
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IMPORTS  OF  GLASS  AND  GLASSWARE. 


Quantities.  Vai<ue. 


jMonth  Month 
ended  31st  January.  ended  3Ist  Januarj-. 


Scientific  Glassware  (except  Tubing  and  Rod)            ...        ...  value 

Glass  Tubing  Rod  for  aU  purposes        ...        ...        ...        ...  cwts. 

lUuminating  Glassware 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cooking  Utensils, 

Table  Glassware,  Ornamental  Glassware)  ...        ...        ...  ,, 

Plate  and  Sheet  Glass 

Optical  Glass  (other  than  worked  Elements,  e.g.  Lenses) 

Bottles  and  Jars      ...        ...        ...        ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified     ...        ...        ...  cwts. 

Total  \"alue  ...        ...        ...        ...        ...  £ 

1925. 

1926. 

1926. 

1926. 

S31 
U,15s 
8 

45,115 
91,842 
8 

105,779 
1,325 

682 
15,536 
5 

48,241 
1(12,649 
3 

1  1  1,495 
2,921 

5,244 
2, .557 
40,856 
157 

122,519 
143,699 
537 
66,659 
4,031 

5,315 
2,011 
43,932 

:  41 

128,462 
125,710 
89 
66,033 
7,577 

386,259 

379,170 

EXPORTS   OF   GLASS   AND   (iLASSWARK    (BRITISH  PRODUCTS). 

Scientific  Glassware  (except  Tubing  and  Rod)            ...        ...  value 

Tubing  and  Rod  for  all  purposes          ...        ...        ...        ...  cwts. 

Illuminating  Gla.ssware 
Machinery  Glassware 

Domestic  and  Fancy  (including  Cooking  Utensils,  Table  Glass- 
ware, Ornamental  Glassware) 
Plate  and  Sheet 

Optical  (other  than  worked  Elements,  e.g.  Lenses)   

Bottles  and  Jars     ...        ...        ...        ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified     ...       ...        ...  cwts. 

Total  \'alue  ...        ...        ...        ...  ... 

Quantities. 

Value. 

Month 
ended  31st  January. 

Month 
ended  3tst  January. 

1925. 

1926. 

1925. 

1926. 

594 
461 
354 

2,514 
67,828 
16 

21,254 
533 

'M\~ 
39(» 
295 

1,993 
81,231 

•> 

18,876 
813 

7,314 
3,487 
5,:' 51 
2,103 

20,657 
144,548 
465 
23,271 
2,518  ! 

1 

6,296 
1,839 
3.677 
2,052 

18,790 
148,363 
30 
20.354 
5,243 

209,714 

206,644 

EXPORTS  OF  GL.A.SS  AND  GLASSWARE  (FOREIGN   AND    COLONIAL  MERCHANDISE). 


QUANTITIES. 

Value. 

Jlonth 

Month 

ended  3 1st  January. 

ended  31st  Januar)-. 

1925. 

1926. 

1925. 

1926. 

Scientific  Glassware  (except  Tubing  and  Rod) 

value 

622 

301 

Glas!9  Tubing  and  Rod  for  all  purposes 

cwts. 

I 

1 

13 

19 

Illuminating  Glassware 

228 

145 

1,420 

1,113 

Machinery  Glassware 

Dome.stic  and  Fancy  Glassware  (including  Cooking  Utensils, 

Table  Glassware,  f Ornamental  Glassware)  ... 

591 

585 

3,990 

3,354 

Plate  and  Sheet  Glass   

196 

TOO 

310 

527 

Optical  Glass  (other  than  worked  Elements,  e.g.  Lenses) 

1 

3 

8 

15 

Bottles  and  Jars 

gross 

2,526 

S67 

2,446 

699 

Glass  and  Glassware  not  elsewhere  specified 

cwts. 

45 

8 

403 

100 

Total  Value  

i 

9,112 

11,1  L'S 
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United  States  Patents. 


GRANTED  JANUARY  19,  1926. 
,570,242. — Method  of  and  Means  for  Working  Curved 
Surfaces.  Paul  Goerz,  Grunewald,  near  Berlin,  and 
Ernest  Jacobi,  Friedenau,  near  Berlin,  Germany, 
assij,'-nors  to  the  firm  of  Optische  Anstalt  C.  P.  Goerz 
Aktiengfesellschaft,  Friedenau,  near  Berlin,  Germany. 
Filed  October  4,  1923.  Serial  No.  666,439.  6 
Claims.    (CI.  51—7.)  ' 


I.  Method  of  producing  alumina,  comprising 
vaporising  the  water  of  crystallisation  from  hydrous 
aluminium  sulphate  without  fusing-  the  salt,  and  then 
heating  the  anhydrous  sulphate  to  such  temperature 
that  the  sulphuric  acid  is  driven  off,  the  remaining 
product  being  alumina  of  high  porosity. 

1,570,314. — Gas  Producer.  Sanford  A.  Moss,  Lynn, 
Mass.,  assignor  to  General  Electric  Company,  a 
Corporation  of  New  York.  Filed  February  27,  1923. 
Serial  No.  621,656.     6  Claims.     (CI.  48—87.) 


].  A  method  of  working  lenses  and  like  spherically 
curved  articles  by  means  of  a  grinding  cup  having  a 
peripheral  wall  consisting  in  loosely  putting  a  blank  to 
be  worked  upon  into  the  grinding  cup  and  subjecting 
said  cup  with  the  blank  loosely  put  therein  to  rotational 
motion  of  such  velocity  that  the  blank  is  centrifugally 
pressed  against  the  peripheral  wall  of  the  cup,  the  wall 
having  at  the  same  time  an  advancing  .motion  communi- 
cated to  it  with  relation  to  the  point  of  intersection 
of  the  cup  wall  and  the  direction  of  the  centrifugal 
force  pressing  the  blank  against  said  wall. 

4.  A  grinding  or  polishing  device  comprising  a  cup 
shaped  grinding  tool  adapted  to  receive  in  its  cavity  a 
work  piece  or  blank  to  be  worked  upon,  said  cup  having 
a  peripheral  working  surface  of  circular  cross  section, 
a  carrier  for  said  grinding  cup  mounted  for  rotational 
movement  so  as  to  guide  the  grinding  cup  along  a  re- 
current path,  the  cup  being  so  mounted  on  said  carrier 
and  otherwise  so  engaged  that  the  axis  of  the  working 
surface  of  the  cup  remains  at  all  times  at  right  angles 
to  the  rotational  plane  of  the  carrier  and  that  the  work- 
ing surface  of  the  cup  at  the  point  of  intersection  with 
the  direction  of  centrifugal  force  produced  by  the  I'Ota- 
tional  movement  experiences  disphicement  laterallv  to 
said  direction  of  centrifugal  force. 

1,570,368. — Decorating  Glass  Surfaces.  Charles  C. 
Zeh,  North  Hackensack,  N.  J.,  assignor  to  Zeh  In- 
corporated, a  Corporation  of  New  Jerse).  Filed 
November  3,  1922.     Serial  No.  598,758.     8  Claims. 

(CI.  49-82.) 

I.  In  the  art  of  fixing  designs  lo  a  ti-anspai-ent  glass 
object,  the  process  which  consists  in  placing  a  decal- 
comania  of  the  design  on  the  front  side  of  a  sheet  of 
opal  glass,  causing  the  rear  side  of  the  opal  glass  to 
adhere  temporarily  to  the  transparent  glass  object  and 
subjecting  the  two  glassi-s  to  a  heat  treatment  lo  caus.- 
the  opal  glass  lo  adhere  b\'  fusion  lo  the  g^lass  object. 

1,570,353. — Method   of  Producing  Alumina.  Rudolf 

jacobsson,    Kagerod,  Sweden.       h'ilcd   Aiigusl  25, 

1924.  Serial  No.  734,119.  5  Claims.  (CI. 
23— '42.) 


1.  In  a  gas  producer,  in  combination,  a  fuel 
chamber,  air  and  stea.m  admission  means  comprising 
a  steam-actuated  jet  blower  for  blowing  air  and  steam 
into  the  fuel  charge,  said  jet  blower  having  a  discharge 
tube  and  steam  nozzle  means,  and  the  area  of  the  throat 
of  the  discharge  tube  being  aiot  more  than  one 
hundred  times  greater  than  the  total  steam  nozzle 
throat  area. 

GRANTED  JANUARY  26,  1926. 

1,570,659. — Method   of   and   Apparatus  for  Drying 
Refractory  Materials,      Wiliam  E.  Wilson,  Mason 
City,   Iowa,   and   Henry  G.   Lykken,  Minneapolis, 
Minn.       Filed  December   11,     1923.       Serial  No. 
679,954.     26  Claims.    (CI.  34 — 46.) 
I.     A  method  of  drying  refractory  ware,  comprising 
moving  the  ware  through  a  heating  and  humidifying 
medium,  the  ware  being  subjected  to  increasing  tem- 
peratures and  decreasing  humidities  during  said  move- 
ment of  the  ware  through   said  medium,   causing  a 
general  travel  of  said  medium  in  a  direction  opposite 
to  the  travel  of  the  ware,  and  forcing  said  medium  at 
successive  points  vertically  through  said  ware. 

I  j^~o,822. — Method  and  Apparatus  for  Annealing  and 
Cooling    Sheet    Glass.      Frederic     L.  Bishop, 
Pittsburgh,  Pa.,  assignor  to  Window  (ilass  Machine 
Company,   Pittsburgh,  Pa.,  a  Corporation  of  New 
[ersey.  "    Filed  September  4,    1924.       Serial  No. 
7:; 5, 790.    4  Claims.    (CI.  49 — 47.) 
1!"  In  the  method  of  annealing  and  cooling  sheet 
glass,  tlu'  steps  consisting  in  passing  glass  through  a 
U'ci-,  passing  streams  of  heated  gaseous  fluid  through 
the  leer  above  and  below  the  glass  and   in  contact 
therewith,  and  varying  the  cooling  efVecl  of  at  least 
one  of  said  streams  from  side  to  side  of  the  leer. 
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1,570,695. — Glass=Drawing  Apparatus.  William  L. 
Monro,  Pittsburgh,  Pa.,  assignor  to  Window  Glass 
Machine  Compan}-,  Pittsburgh,  Pa.,  a  Corporation 
of  Xew  Jersey.  Filed  November  6,  1922.  Serial 
Xo.   599,236.     4  Claims.     (CI.   49 — 121.) 


I.  In  apparatus  for  drawing  glass  c\linders,  a  bait, 
a  chamber  adjacent  the  bait,  and  a  nozzle  of  smaller 
cross  sectional  area  than  the  chamber  adapted  for  the 
discharge  of  air  in  jet  form  through  the  chamber  and 
into  the  bait,  the  chamber  having  a  substantiallv  con- 
tinuous wall  at  one  side  of  the  path  of  said  air  jet  and 
having  an  opening  opposite  such  wall,  substantially  as 
described. 

1.570,853. — Manufacture  of  Glass  Cylinders.  William 
L.  Monro,  Pittsburgh,  Henr\    F.  Clark,  Oakmont, 
and  Lonnie  J.  Pierce,  Pittsburgh,  Pa.,  assignors  to 
Window  Glass  Machine  Co,mpany,  Pittsburgh,  Pa., 
a  Corporation  of  Xew  Jersey.    Filed  April  29,  191 8. 
Serial  Xo.  231,332.     12  Claims.     (CI.  49 — 17.) 
4.     In  apparatus  for  drawing  glass  cylinders,  a  bait, 
a  chamber  above  the  bait  through  which  air  is  supplied 
to  the  cylinder  being  drawn,  having  an  air  inlet  open- 
ing which  is  of  smaller  cross-sectional  area  than  .md  is 
adapted  to  discharge  air  in  jet  form  into  the  chamber 
said  chamber  being  at  lv;ast  partially  enclosed  laterally 
of  the  air  steam  and  having  a  venting'-  opening,  sub- 
stantially as  described. 

1,570,876. — Glass    and    Artilcle    Made  Therefrom. 
Arthur   H.   Compton,   St.    Louis,   Mo.,   assignor  to 
Westinghouse  Lamp  Compan),   a  Corporation  of 
Pennsylvannia.       Filed  (October   lO,   1920.  Serial 
.\o.  417,378.    7  Claims.     (CI.  106 — 36.1.) 
I.    A  glass  resistant  to  the  chemical  action  of  vapors 
of  metals  of  the  sodium  group,  (  comprising  boron  oxidi-, 
and  basic  oxides  including  at  least  one  alkali  metal 
oxide,  at  least  one  of  the  following  oxides,  nanuL , 
calcium,  barium,  strontium  or  magnesium  oxide,  and 
aluminium  oxide. 

'.570i954- — Regenerative    Furnace.        Nicholas  F. 
Egler,  Chicago,   III.     Filed  June  30,    1923.  Serial 
No.  648,808.    4  Claims.     (CI.  263—15.) 
3.     In  a  reversing  regenerative  open  hearth  furnace, 
a  central  mixing  port,  an  air  port  on  each  side  of  the 
mixing  port,  a  regenerative  cha.mber  c-ommunicating 
with    said    mixing    port,    a    regenerative  chamber 
communicating  with  said  air  ports,  a  passage  leading 
fro,m    each  port    to    its    regenerative     chamber,  a 
separate  passage  adjacent  each  passage  leading  to  the 
air  port,  a  cross  passage  connecting  the  last  named 
passages,  and  a  valve  in  each  cross  passage. 


571,137. — Method  and  Apparatus  for  Annealing 
Glassware.  X'ergil  Mulholland,  West  Hartford, 
Conn.,  assignor  to  Hartford-Fmpire  Company,  Hart- 
ford, Conn.,  a  Corporation  of  Delaware.  Filed 
March  ^^i,   1925.       Serial  No.   19,615.      51  Claims 

(CI.  49-46.) 


4.  The  method  of  annealing  glassware,  which 
comprises  passing  the  ware  through  a  tunnel,  heating 
the  lower  portion  of  the  tunnel  to  cause  upwardly 
moving  convection  currents,  cooling  the  upper  portion 
of  the  tunnel  to  cause  downwardly  moving  convection 
currents,  and  independently  regulating  both  the  heating 
and  the  cooling  of  said  portions  of  the  tunnel  at  inter- 
vals longitudinalh'  thereof  to  control  the  rate  of  move- 
ment of  said  convection  currents. 

GRANTED  FEBRUARY  2,  1926. 

1,571,215. — Glass  Feeder.  Leonard  D.  Soubier, 
'iOledo,  Ohio,  assignor  to  The  Owens  Bottle  Com- 
pany. Toledo,  Ohio,  a  Corporation  of  Ohio.  Filed 
.August  27,  1923.  Serial  No.  659,452.  9  Claims. 
(CI.  49-53-) 


2.  The  combination  (;1  a  container  for  molten  glass 
having  an  outlet  opening  in  the  floor  thereof,  a 
vertically  reciprocating  plunger  in  line  with  said 
opening,  and  means  operable  to  successi\  ely  register 
measured  quantities  of  glass  with  said  outlet  opening, 
said  means  cOimprising  a  horizontally  rotatable  member 
having  a  series  of  pockets  formed  therein. 
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1,571,216. — Method  of  and  Apparatus    for  Forming 
Glass  Tubing.     Leonard  D.  Soubicr,  'I'olcelo,  Oliio, 
assii^nor  to  The  Owens  Bottle    Company,  Toledo, 
Ohio,  a  Coi  porat'u)n  of  Oliio.    I'iled  (^ctobei'  4,  1923. 
Serial  No.  666,428.     uS  Claims.     (Ci.  49 — 121.) 
[.   In  a  tube  loi-minj^'  device,  the  combination  of  a 
t'onlainei'  lor  molten  s^Iass  ha\  inj^  an  outlet  opening-  in 
the    bottom    thereof,    a    lorminL;'    device  projectinL; 
verticalh'  downwaixl  into  the  i^lass  and  thi-oiijL^li  said 
openint;,  and  a  blow  pijie  disjjosed  within  said  foi'mini; 
de\  ice  anrl  pi'ol  rudinj^-  below  the  formiiii^  de\  ice  in  posi- 
tion to  he  en^ai^cd  hv  the  issuinj^  i;lass  and  ihereb)' 
assist  in  impai'tin^-  a  tubular  formation  to  the  Ljlass. 


1,571,445. — Machine    for    Forming    Glass  Articles. 

Albert  N.  Cramer,  Toledo,  Ohio,  assi,i;nor  to  The 
Owens  Bottle  Company,  Toledo,  Ohio,  a  Corporation 
of  Ohio.  Filed  Julv  21,  i<j2j.  Serial  No.  652,922. 
10  Claims.    (CI.  49 — 9.) 


I.  In  a  i^lass  hlowiuL;  machine,  the  combination  of  a 
Iravellini;-  mold  carriaf^e,  means  thereon  to  sujipoi  t  a 
bare  pnrisoii  in  a  dependinj^-  position,  a  mold  bottom 
beneath  said  parison  arranged  to  en^a^e  the  latter  dur- 
the  travel  of  the  mold  carriag-e,  and  means  separate 
from  the  mold  carriage  and  stationary  during-  liie  travel 
of  the  mold  carriage  for  effecting  a  vertical  adjustment 
of  the  mold  bottom  relatively  to  the  parison  supporting- 
means. 


SILLIMANITE 

a  neutral  refractory  material  having 
a      definite      fusing  temperature 
above  3270T  (1800X). 

The  December  issue  of  GLASS  reported  the 
followmg  expert  opmions  expressed  in  papers  or 
discussion  at  the  Leeds  Meeting  of  the  SOCIETY 

OF  GLASS  TECHNOLOGY :- 

Mr.  H.  H.  Houldsworth  (ot  the  Fuel  Department,  Leeds 
University). 

"  Experiments  made  on  commercial  sillimanile  bricks 
showed  thai  they  exhibit  very  little  permanent  change  in  dimensions 
on  heating,  their  refractoriness  is  high,  and  they  offer  great 
resistance  to  attack,  by  soda-lime-silica  glass. 

Mr.  F.  G.  Clark  (of  Messrs.  Beatson,  Clark  &  Co.,  Ltd., 
Sheffield). 

"  /  can  testify  to  the  particular  resistance  to  attack  of  a 
mixture  of  about  66f  per  cent,  sillimanite,  from  experimental 
data  obtained  at  my  Works." 

Professor  W.  E.  S.  Turner  (of  the  Department  of  Glass 
Technology,  Sheffield  University). 

"  Class  manufacturers  seemed  to  be  more  keenly  interested 
in  the  resistance  offered  to  corrosion  by  glass,  by  a  refractory 
material,  than  its  ability  to  withstand  unusually  high 
temperatures. 

Mr.  W.  J.  Rees  (of  the  Refractories  Department,  Sheffield 
University). 

"Sillimanite  mixtures  containing  not  less  than  60% 
sillimanite  were  already  justifying  themselves  for  purposes 
where  a  highly  refractory,  resistant  material  was  necessary. 

P.B.  Sillimanite  is  now  available  in  the 
raw  state,  crushed  and  graded,  and  in 
the  form  of  Bricks,  Blocks,  Shapes,  etc. 

The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agaiis :  PAWLE  AND  BRELICK 

791,  SALISBURY  HOUSE, 
LONDON  WALL,  LONDON,  E.C.2. 

Telephone  Number    -    London  Wall  4825. 


March,  1926. 


CLASS 


167 


BRITISH  PATENTS. 

The  following  abstracts  are  taken  from  the  Illiistrat:d  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H..M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Bnildinos,  London,  W.C., 
price  1/-  each. 

242,597. — Gas=producers.    Soc.  Anon.  D' Exploitation 
des  Brevets  Cousin  Dite  le  Chauffage  Industriel,  25, 
Rue  Massena,  Lille,  France.    August  14,  1925,  No. 
20483.      Convention  date,  November  6,  1924.  Not 
yet  accepted-    Abridged  as  open  to  inspection  under 
Section  91  of  the  Act.     [Class  55  (i).  | 
The  air  blast  for  a  producer  is  moistened  by  bubbling 
through  water  contained  in  the  ashpit.       For  this 
purpose,    a  water  tank,    with  one  or  more  air  pipes 
covered  by  bells  partly  submerged,  is  arranged  in  the 
ashpit  beneath  a  distributing  cap.      The  rims  of  the 
bells  may  be  perforated  or  serrated,  and  the  water  may 
be  maintained  at  a  constant  level.    In  a  modification, 
a  bell  is  partly  submerged  in  the  water-seal  of  the 
producer,  and  arranged  beneath  a  stepped  blast  nozzle. 
242,628. — Electric  incandescent  lamps,  etc.  Naam- 
looze  Vennootschap  Philips'  Gloeilampenfabrieken, 
6,  Emmasingel,  Eindhoven,  Holland.      October  29, 
1925,  No.  27183.      Convention  date,  November  4, 
1924.    Not  yet  acceipted.    Abridged  as  open  to  in- 
spection under  Section  91  of  the  Act.     [Classes  39 
(i)  and  39  (ii)-] 

FIG. 2 


Making  laoips ;  Dacuum  tubes. — In  sealing-in 
machines  having  rotatable  bulb-holders  mounted  on 
a  rotary  table,  the  holders  comprise  a  part  rigidly  fixed 
in  the  rotatable  head  and  in  which  the  bulb  can  rest, 
and  movable  chucks  adapted  to  centre  the  bulb  with 
respect  to  the  stem.  In  the  machine  described,  each 
head  comprises  a  hollow  stem-holder  29  into  which  the 
exhaust  tube  of  the  stem  is  placed,  and  posts  26  carry- 
ing a  fixed  seating  28  to  receive  the  body  of  the  bulb, 
and  radially  slidable  chucks  34,  35  having  recessed 
ends  to  engage  the  neck  of  the  bulb  and  thereby  centre 
it.  The  chucks  are  normally  closed  by  a  spring,  but 
are  opened  in  the  discharging  and  assembling  position 
by  means  of  levers  42  operated  by  a  vertically  acting 
trif>-finger  64  carried  by  a  rod  resting  on  a  pedal- 
operated  cam  68.    A  track  48  suipports  the  stem-holder 


in  its  raised  position,  to  which  it  is  lifted  by  a  finger 
63  actuated  by  a  pedal-operated  cam  80.     The  heads 
are  rotated  by  a  rope  passing  round  pulleys  20  and 
driven  by  a  motor.     A  stop  60  arrests  the  heads  in  a 
definite  position   at  the  discharging  position.  The 
table  is  held  in  the  several  operative  positions  by  a 
detent  15.     Class  refuse  falls  into  a  circular  gutter  6 
and  is  swept  to  a  discharge  opening  by  a  brush  82. 
242,703. — Grinding  and  polishing  glass.    Clark,  H.  J., 
Lambkins  Farm,  Horsmonden,  Kent,  and  Kirby,  A., 
153,  Humber  Road,  Westcombe  Park,  Blackheath, 
London.     August  11,   1924.       No.   19074-  (Class 
60.) 
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tieveUiriff ;  driving  and  feed  devices. — A  machine  for 
grinding  and  polishing  bevels  on  glass  plates  has  a 
grinding-roller  10  and  a  polishing-roller  11  mounted 
in  frames  12,  which  are  rotatable  on  trunnions  in 
frames  13  to  bring  either  roller  to  operate  upon  a  piece 
of  glass.  The  rollers  are  geared  together  to  rotate  in 
opposite  directions  by  gearing  17,  18  and  are  driven 
by  a  clutch  member  161  adapted  to  be  engaged  witn 
either  of  clutch  members  14,  15  on  the  driving-shafts 
of  the  rollers  10,  11.  The  glass  is  mounted  upon 
tables  19,  one  at  each  end  of  the  machine,  each  table 
being  provided  with  a  flange  190  engaging  a  beam  20, 
and  pressed  to  move  the  glass  against  a  roller  by 
hydraulic  rams  22.  When  a  bevel  has  been  ground,  it 
is  polished  by  rotation  of  the  frames  12  to  bring  the 
polishing-roller  into  operation.  The  tables  are 
angularly  adjustable  on  sliders  21  carried  by  guides 
210,  and  the  sliders  may  be  moved  upon  the  guides  by 
levers  23  and  links  or  by  a  hydraulic  cylinder  and 
plunger.  The  rollers  are  reciprocated  axially  by 
cranks  to  equalise  wear.  In  a  modification,  the  beam 
20  is  hollow  and  water  is  admitted  to  it  to  press  the 
flange  190  of  the  table.  According  to  the  Provisional 
Specification,  one  roller  only  may  be  provided. 
244,391. — Refractory  Substances.  United  States 
Metals  Refining  Co.,  Carteret,  New  Jersey,  U.S.A. — 
(Assignees  of  M^arks,  A.  ;'  Carteret,  New  Jersey, 
U.S.A.).  January  21,  1925.  No.  1813.  Conven- 
tion date,  December  to,  T924.  Not  yet  accepted. 
Abridged  as  open  to  inspection  under  Sect.  91  of  the 
Act.    (Class  22.) 

A  refractory  material,  such  as  calcined  magnesite,  is 
mixed  with  a  suitable  organic  oil,  and  the  mixture  is 
niDulded  and  burned  in  the  usual  manner.  The  oil  is 
preferably  a  fatty  drying  or  semi-drying  oil,  such  as 
linseed,  cottonseed,  fish,  or  fat-rendering  oil.  The  pro- 
du(-t  is  stated  to  be  very  compact,  having  about  22  per 
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cent,  of  voids,  and  to  have  a  lower  coeilicient  of  expan- 
sion tlian  ordinary  mafj'nesite  refractories. 

?44,455. — Insulating  Electric  Conductors.  Rowland, 
D.  H.,  915,  Cathedral  Street,  Baltimore,  U.S.A. 
December  3,  1925.  No.  30580.  Convention  date, 
December  9,  1924.  Not  yet  accepted.  Abridj^ed  as 
open  to  inspection  under  Sect.  91  of  the  Act.  (Classes 
36  and  56.) 


In  the  manufacture  of  insulators  made  of  j^lass  and 
provided  with  interlinking  or  other  metal  suspension 
elements,  the  t^lass  is  moulded  about  the  suspension 
elements  while  they  are  expanded  by  heat  so  that,  upon 
subsequent  cooling  and  shrinking,  they  will  have  a 
l(jose  fit  in  the  body  of  the  insulator.  The  invention  is 
described  as  applied  to  the  manufacture  of  glass  insu- 
lators 14,  Fig.  I,  having  interlinked  suspensicn  mem- 
bers 6,  10.  Each  of  the  parts  i,  2  of  the  mould 
supports  one  of  the  suspension  members,  which  are 
electrically  heated  during  the  process  of  casting  the 
glass  body  around  them.  The  suspension  members  may 
be  shaped  so  as  to  be  removable. 

244,834. — Glass  Manufacture.  McNish,  A.  and  Auto- 
matic Bottle  Machine  Corporation,  Ltd.,  12, 
Henrietta  Street,  London.  September  25,  1924.  No. 
22679.    (Class  56.) 


nc.i 


Delivering  molten  metal. — A  method  of  conveying 
molten  glass  from  a  tank  furnace  to  a  gathering  point 
(-onsists  in  providing  a  circuitous  channel  from  the 
furnace  to  the  gathering  point  and  back  again  to  the 
furnace,  and  in  causing  the  glass  to  flow  along  this 
channel  by  means  of  an  oscillating  paddle.  The  channel 
is  formed  in  a  block  4  of  refractory  material  which 
forms  the  floor  of  a  forehearth  attached  to  the  fur- 


nace 3.  The  channel,  as  shown  in  plan  in  Fig.  2, 
comprises  a  semicircular  portion  B  and  two  limbs  A,  C 
which  connect  the  portion  B  to  the  body  of  the  furnace, 
the  limb  C  being  tangential  to  the  semicircular  por- 
tion B.  A  weir  or  wall  H  is  formed  in  the  limb  C  and 
projects  a  short  distance  above  the  normal  level  of  the 
glass.  The  paddle  9  for  moving  the  glass  is  carried 
by  an  arm  11  extending  from  a  central  vertical  shaft 
which  is  reciprocated  vertically  by  an  air  cylinder  14, 
Fig.  I,  and  is  oscillated  through  a  semicircle  by  another 
cylinder  19.  By  the  combined  movement,  the  paddle 
is  first  dipped  into*  the  glass,  is  then  moved  through 
180°,  and  finally  it  is  raised  out  of  the  glass  and 
returned  to  the  dipping  point,  the  movement  being 
repeated  at  regular  intervals.  The  glass  is  thus  moved 
along  the  channel  past  the  gathering  point  X  and  over 
the  weir  8  to  be  returned  to  the  furnace.  If  desired,  the 
weir  may  be  placed  in  the  channel  between  the  gather- 
ing point  X  and  the  paddle,  and  a  number  of  weirs 
and  paddles  may  be  used.  The  paddle  may  be  arranged 
to  move  in  a  straight  line,  and  the  depth  to  which  it  is 
submerged  may  be  varied  during  the  stroke.  The  weir 
may  also  'be  dispensed  with. 

244,906. — Furnaces.  Chamberlain,  W.  T.,  56,  West 
97th  Street,  New  York,  U.S.A.  December  9,  1924. 
No.   29579.     (Class  51  (i).) 


FIG  3 


Regenerators,  reversible. — A  chamber  having  at 
opposite  ends  inlet  and  outlet  passages  2,  3  for  hot 
gases,  is  subdivided  into  three  open-ended  compart- 
ments of  which  the  two  outer  contain  heat-absorbing 
material  and  the  central  one,  divided  by  a  transverse 
partition  28,  opens  laterally  at  one  end  29  to  the  air 
and  at  the  other  end  to  a  lateral  flue  30  connected  to 
the  grate,  etc.  The  interconnected  control  valves  8,  9 
coact  with  resilient  valve  seats  27  and  the  heat-absorb- 
ing elements  B  are  provided  with  rollers  32  running 
on  tracks  33  for  ready  removal  through  doors  34  in 
the  wall  of  the  regenerator  for  cleaning  and  replace- 
ment. With  the  valves  in  the  positions  shown  the  air 
passes  downwardly  through  the  chamber  5  to  the  space 
below  the  partition  28  whence  it  is  conveyed  by  a  flue 
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30  to  the  grate  of  the  furnace.    The  smoke  passes  up- 
wardly from  the  flue  2  through  the  chamber  6  and 
escapes  at  the  flue  3.     Steam  or  air  for  cleaning  the 
heating  elements  in  situ  ma\  be  injected  by  nozzles  35. 
245,101. — Refractory     Substances.     Deutsche  Gas- 
gluhlicht-Auer-Ges.,    11,   Ehrenbergstrasse,  Berlin. 
December  16,  1925.    No.  31799.    Convention  date, 
December  24,  1924.   Not  yet  accepted.   Abridged  as 
open  to  inspection  under  Sect.  91  of  the  Act.  (Class 
22.) 

Refractory  substances  containing  zirconium  oxide, 
etc. — Zirconium  oxide,  free  from  silica  and  other  im- 
purities is  mixed  with  up  to  5  per  cent,  of  an  alkaline 
earth  oxide,  sintered  at  about  1300°  C.  and  finished 
by  burning  at  higher  temperature  to  produce  a  refrac- 
tory. More  porous  articles  are  produced  by  omitting 
the  sintering  stage,  and  burning  the  wet-moulded 
article  direct  at  1800-2000°  C. 

245,108. — Optical^Projection  Apparatus.     IMarsat,  A., 
Allee  du  Moulin,  ^'errieres-le-Buisson,  Seine-et-Oise, 
France.   December  18,  1925.  No.  32040.  Convention 
date,    December    20,    1924.      Not    yet  accepted. 
Abridged  as  qpen  to  inspection  under  Sect.  91  of  the 
Act.    Drawings  to  Specification.     (Class  97  (i).) 
A  transparent  body  having  parallel  faces,  or  of  pris- 
matic form,  and  having  an  index  of  refraction  different 
from  that  of  air,  is  placed  between  a  projection  screen 
and  the  spectators  to  produce  a  relief  effect  in  pro- 
jected images.    The  body  may  comprise  a  thick  plate 
of  glass,  a  number  of  thin  plates  of  glass  connected 
together  by  canada  balsam  or  the  like,  a  vessel  con- 
taining a  liquid  or  a  gas,  or  a  prism  formed  by  a  single 
piece  of  glass,  an  assemblage  of  thin  plates,  or  a  vessel 
containing  a  liquid  or  a  gas.    The  prism  may  produce 
a  single  reflection  or  two  reflections,  the  apparatus 
being  suitably  arranged. 

245,120. — Glass  Manufacture.  Favre,  P.  A.,  i, 
Avenue  des  Peupliers,  Crosne,  France.  December 
19,  1925.  No.  32099.  Convention  date,  December 
19,  1924.  Not  yet  accepted.  Abridged  as  open  to 
inspection  under  Sect.  91  of  the  Act.    (Class  56.) 

FIC.I.  .^^'^ 


shown  in  Figs,  i  and  2,  comprises  a  number  of  vertical 
supports  7  which  are  free  to  slide  on  horizontal  guides  8 
and  are  connected  to  a  lazy  tongs  i8  so  that  they  can 
be  moved  to  and  from  one  another.  Each  support  con- 
sists of  two  parallel  plates  between  which  a  toothed 
ring  9  is  mounted.  Both  the  supporting-plates  7  and 
the  rings  9  are  gapped,  so  that  a  tube  may  be  carried 
through  the  gaps    and    gripped    by  spring-operated 


levers  10,  Fig'.  3,  pivoted  on  the  interior  of  the  rings. 
A  tube  thus  gripped  is  coaxial  with  the  rings  and  is 
held  at  a  number  of  separated  points.  In  operation, 
the  rings  are  rotated  and  the  parts  of  the  tube  between 
the  rings  are  heated  by  blowpipes  50.  When  the  tube 
is  sufficiently  heated,  the  lazytongs  18  is  operated  to 
separate  the  supports  7,  thus  drawing  out  the  tube  at 
the  heated  portions  and  leaving  those  portions  gripped 
by  the  rings  of  the  original  diameter.  The  tubes  to  be 
operated  on  are  stored  on  an  inclined  platform  29  and 
are  fed  to  the  rings  9  one  at  a  time  by  a  rotary  dis- 
tributor 30.  Each  tube  is  received  by  pivoted  levers  33 
which  carry  them  into  the  jaws  of  the  levers  10.  After 
the  tube  is  drawn-out,  it  is  lifted  by  the  levers  33  on  to 
an  inclined  platform  31  down  which  it  rolls  past  cutting- 
wheels  32  that  sever  it  between  the  bulbs.  Modified 
constructions  of  the  devices  for  supporting  the  tubes 
and  from  feeding  them  to,  and  remo\ing  them  from, 
the  supports  are  also  described. 

245,131. — Glass    Manufacture.      Sibor    Soc.  Anon. 
Verreries  de  Romont,  Romont,  Switzerland.  Decem- 


Making  articles  from  tubing. — A  machine  particu- 
larly intended  for  making  serum  bulbs  comprises  means 
for  supporting  a  glass  tube  at  a  number  of  equidistant 
points  along  its  length,  means  for  rotating  the  tube  in 
front  of  a  number  of  blowpipes,  means  for  stretching 
the  tube  to  draw  out  the  heated  parts,  and  means  for 
severing  the  tube  at  the  drawn-out  parts  in  order  to 
divide  it  into  a  number  of  bulbs.     The  machine,  as 


1925.  No.  32252.  Convention  date,  Decem- 
1924.  Not  yet  accepted.  Abridged  as  open 
to  inspection  under  Sect.  91  of  the  Act.  (Class  56.) 
Production  of  metal. — In  the  production  of  a  sodium- 
aluminium  borosiiicate  glass,  aluminium  sulphate  is 
used  as  a  batch  material  in  order  to  lower  the  melting- 
l)oint.  A  batch  for  making  glass  suitable  for  high  volt- 
age electric  insulators  consists  of  81  parts  of  sand,  20 


CLASS 
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parts  of  crystallised  aluminium  sulphate,  28  parts  of 
crystallised  borax,  and  2  parts  of  crystallised  boric  acid. 

245,297. — Grinding  and  Polishing  Glass.  Oppermann, 
F.  M.,  Holisov,  near  Pilsen,  Czecho-Slovakia.  Feb- 
ruary 6,  1925.    No  3369.    (Class  60.) 


FIC.I.  6 


A  machine  for  grinding  and  polishing  glass  plates 
comprises  a  table,  for  supporting  the  glass,  in  the  form 
of  a  ring:  The  table  rotates  slowly  about  its  centre 
beneath  the  grinding,  etc.,  tools;  the  glass  is  stripped 
or  laid  in  the  space  between  i  and  2,  it  is  ground  be- 
tween 2  and  3,  is  washed  between  3  and  4,  polished 
between  4  and  5,  and  is  stripped  and  turned  over 
between  5  and  7,  the  other  face  then  being  treated 
between  7  and  i.  In  a  smaller  machine  each  set  of 
operations  on  one  face  corresponds  to  a  complete  revo- 
lution of  the  table.  The  table  may  be  supported  on 
wheels  running  on  rails,  or  rollers  supported  in  brackets 
on  the  ground,  or  may  slide  in  circular  grooves;  it  is 
built  up  as  a  unitary  structure,  the  parts  thereof  being 
inseparably  connected  together. 

245,326. — Grinding  and  Polishing  Glass,  etc.  Carrie, 
J.,  Butler,  Pennsylvania,  U.S.A.  April  25,  1925. 
No.  10785.   (Class  60.) 


In  a  machine  for  grinding  or  polishing  glass  &c. 
plates,  the  glass  &c.  17  is  mounted  on  a  table  18  which 
travels  on  tracks  19  under  the  grinding  &c.  tools,  which 
are  carried  by  a  frame  i,  auxiliary  tools  16  being  pro- 
vided to  ensure  that  the  edges  of  the  glass  are  ground 
to  the  same  extent  as  central  portions.  The  frame  i 
carries  a  shaft  2  upon  which  is  a  master  head  4  having 
mounted  thereon  spindles  8,  which  carry  heads  g,  and 
are  driven  by  contact  of  gears  6  with  a  central  station- 
ary gear  5.  The  heads  9  carry  spindles  10  free  to  rotate 
therein,  and  the  spindles  carry  tools  11.  Between  the 
groups  of  tools  II  the  tools  16  are  provided,  these  tools 
being  i-arricd  'by  spindles  15  Iree  to  rotate  in  bearings 
14  carried  by  the  master  head  4;  the  tools  16  lie 
approximately  on  the  outer  circle  described  by  the 
tools  II.  In  a  modification  the  tools  if)  are  ec(-entric 
with  respect  to  the  spindles  15. 

245,355. — Glass  Manufacture.    Miller,  \V.  J.,  Swiss- 


vale,  Pennsylvania,  U.S.A.  June  15,  1925.  No. 
15496.    (Class  56.) 


Delivering  molten  metal. — A  method  of  keeping  con- 
stant the  weights  of  the  charges  delivered  by  an  auto- 
matic feeder  consists  in  regulating  automatically  the 
amount  of  glass  in  a  charge  by  the  amount  of  glass  in 
a  preceding  charge.  The  metal  is  fed  through  a  dis- 
charge outlet  I  in  a  forehearth  2  by  means  of  a  recip- 
rocating plunger  C  which  is  operated  by  a  compressed 
air  cylinder  D.  The  issuing  metal  is  cut  into  charges 
by  means  of  shears  E  operated  by  a  compressed  aii 
cylinder  F.  The  charges  of  metal  are  conveyed  to  the 
moulds  L  of  a  forming-machine,  and  they  are  pressed 
either  to  form  the  finished  ware  or  to  form  parisons, 
as  in  a  press-and-blow  machine.  The  size  of  a  charge 
of  metal  issuing  from  the  outlet  i  is  regulated  by  the 
extent  to  which  the  pressing-plunger  I\I  descends  into 
the  mould  L  in  pressing  the  charge,  that  is,  the  regu- 
lation is  effected  by  the  amount  of  glass  in  the  charge 
which  is  being  pressed.  The  plunger  is  connected  to 
a  lever  48  and  the  movement  of  the  plunger  causes  the 
lever  to  operate  a  timing-valve  S.  This  valve  controls 
the  operation  of  the  shears  E  so  that  the  timing  of  the 
shears  is  controlled  by  the  extent  to  which  the  plunger 
M  descends  into  a  mould. 

245,362. — Glass  Manufacture.  Marks,  E.  C.  R.,  57, 
Lincoln's  Inn  Fields,  London. — (Danner,  E.  ;  260, 
Hudson  A\enue,  Newark,  Ohio,  U.S.A.)  June  30, 
1925.     No.  16829.     (Class  56.) 


I 


Draiiuiif^ ;  coloni'cd  glusswiii-e. — A  process  of  ftirm- 
ing  obscured  or  tinted  sheet  glass  consists  in  llowing 
two  or  more  streams  of  glass,  differing  in  kind  or 
colour,  through  a  tempering  atmospiierc  in  oi-di'i-  to 
bring  them  to  ajjproximately  the  same  temperature, 
and  then  causing  the  streams  to  unite  to  form  a  single 
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sheet.  The  molten  s^Iass  flows  from  tanks  i,  2  tlirough 
horizontal  spouts  or  forehearths  3  to  a  common  dis- 
chariL^e  outlet  4  which  consists  of  an  eloni^ated  slot 
transverse  to  the  axis  of  the  forehearths.  The  i^lasses 
in  the  tanks  may  have  different  colours  or  character- 
istics, and  durintf  their  flow  throus^h  the  forehearths 
are  brought  to  approximately  the  same  temperature. 
A  partition  wall  5  disposed  in  the  slot  4  separates  the 
glasses,  and  a  directing-slab  or  member  6  extends 
downwards  from  the  slab  5.  The  glasses  flow  down 
each  side  of  the  slab  6  and  unite  at  its  lower  edge  to 
form  a  single  sheet  ci.  In  a  modification,  an  individual 
directing  member  is  provided  for  the  glass  flowing- 
through  each  of  the  slots  4,  the  slabs  con\erging  to 
one  another  so  that  the  four  streams  of  glass  flowing- 
down  their  sides  unite  to  form  a  single  sheet.  I11  an- 
other modification,  the  slab  6  mav  extend  upwards 
through  the  slot  4  in  place  of  the  wall  5.  A  third  supplv 
of  glass  can  then  be  fed  on  to  the  top  of  the  slab.  In 
all  cases  the  slab  extends  downwards  into  a  heating 
chamber  formed  by  walls  1 1  to  enable  the  temperature 
of  the  flowing  glass  to  be  regulated. 

245.449. — Glass  Manufacture.  Wes.sely,  E.,  Bleistadt, 
near  Falkenau-on-Eger,  Starrach,  N.,  Felix  Dahn- 
strasse,  Karlsbad,  and  Schmied,  F.,  2,  Rosegger- 
strasse,  Schonau,  Teplitz. ,  all  in  Czecho-Slo\  akia. 
December  29,  1925.  No.  32794  Convention  date, 
January  3.  Xot  yet  accepted.  Abridged  as  open  to 
inspection  under  Sect.  91  of  the  Act.     (Class  ^h.) 


upper  part  of  the  metal  in  the  drawing-pol  by  connect- 
ing thf  slot  with  channels  5  formed  in  the  side  walls 


Drawing. — Relates  to  the  method  of  drawing  sheet 
glass  in  which  the  sheet  10  is  drawn  from  a  slot  2  in  a 
block  I  of  refractory  material.  According  to  the  in- 
vention, the  part  of  the  block  adjacent  to  the  walls  5 
of  the  drawing-slot  is  heated  in  order  to  prevent  chill- 
ing- of  the  sheet.  The  walls  5  of  the  slot  also  form  the 
walls  of  heating--chambers  containing  solid  fuel  6  the 
combustion  of  which  is  assisted  by  air,  liquid  fuel  or 
gaseous  fuel  supplied  through  perforated  pipes  7.  B\ 
regulating  the  supply  to  the  pipes  7,  the  combustion  is 
controlled  to  obtain  the  desired  temperature  of  the 
walls  of  the  slot.  The  heating  may  also  be  eftV/  ted  bv 
electrical  means. 

245,450. — Glass  Manufacture.  Wessel} ,  K.,  Hk  istadi, 
near  Falkenau-on-Eger;  Starrach,  N.,  Felix  Dahn- 
strasse,  Karlsbad,  and  Schmied,  F.,  2,  Rosegger- 
strasse,  Schonau,  Teplitz,  all  in  Czecho-Slovakia. 
December  29,  1925.  No.  32795.  Convention  date, 
January  3,  1924.  Not  yet  accepted.  Abridged  as 
open  to  inspection  under  Sect.  91  of  the  Act. 
(Class  56.) 

Drawing. — Relates  to  the  method  of  drawing  sheet 
glass  in  which  the  sheet  6  is  drawn  from  a  slot  4  in  a 
block  3  f)f  refractory  material.  According  to  the  inven- 
tion, the  metal  flowing  into  the  slot  is  taken  from  the 


of  the  block.  The  channels  niay  be  horizontal,  as 
shown,  or  their  outer  ends  may  be  upturned,  so  that 
metal  is  taken  from  near  the  surface  of  the  metal  in 
the  pot. 

245,461. — Furnaces;  Gas=Producers,  etc.    Szikia,  (".., 
52,  Budafoki  ul,  Budapest.    February  4,  1925.  No. 
33017.   Convention  date,  February  4,  1924.  Addition 
to  228,906.     Not  yet  accepted.    Abridged  as  open  to 
inspei'tion  under  Sect.  91  of  the  Act.    Drawings  to 
Specification.     (Classes  51  (i),  55  (i),  and  55  (ii).) 
Apparatus  for  the  combustion,  gasification  or  de- 
gasification  of  pulverulent  solid  or  atomized  fluid  fuels 
held  in  a  state  of  suspension  b\-  a  gas  current  ascending 
in  a  vertical  shaft  flaring  upwardly  is  provided  with  a 
grate  arranged  below  the  lower  end  of  the  shaft  for 
receiving  fuel  particles.    The  invention  is  described  in 
connection  with  apparatus  similar  to  that  described 
in  the  parent  Specification. 


Latest    British  Patents. 

Applications  for  Patents. 

Xd.  J1S7. — Jaiuiarv  25,  n)2(i.  .\ktieselskabet  Daiisli  Prcsse- 
I'abrilc.  Alacbines  for  manufacturing  crown  c  irlis, 
etc. 

Xo.  -'j^i. — January  2(1,  nt'b.  E.  Siirubsole.  iMittIc  necks. 
No.  J2S7. — January  26,   1926.    E.  G.  .Vppk-liy,  G.   H.  lieritley. 

Gas-Producers,  etc. 
Xo.  -'vi.S- — January    27,    1926.         ((lermany    OcUiber   5,  1925). 

Holstein  and   l\appert   M acbinenfabrili   I'li6ni.\  Ges. 

Delivery  tables  for  machines  for  treating^  bottles,  etc. 
X(j.  2410. — January  27,  1926.  K.  L.  Oj^lethorpe.  Bottle  crates. 
No.  2425. — January  27,    1926.    H.    .\.    Easton.       Dairy  bottle, 

etc.  opener. 

Xo.  25J7. — January  28,    1926.    J.   S.   St.   B.   Baker.  Bottles. 

Xo.  256;. — January  28,   1926.     ((iernian)-,  November  28,  1925). 

Hallesche  Pfannerschaft.  .\kt.  Ges.  .Apparatus  for 
manufacturing    glass  vessel^. 

X(i.  2568. — January  28,  1926.  S.  J.  Sellar.  Machines  for  manu- 
facturing hollow  glassware. 

Xo.  2656.— January  29,    1926.     F.    I'nipleby.    Gas  generators. 

Xo.  2723. — January   30,    1926.       Dawson    Bros.,    Ltd.,    D.  H. 

Dawson,  G.  Dawson.  Washing,  sterilising  etc.  of 
screw  stoppers  for  bottles. 

Xo.  3081.— February  3,  19.26.  .\.  H.  Wilkes.  Gas  and  air 
injector   for   gas    furnaces,  etc. 

Xo.  5155. — February  3,  1926.  United  Glass  Bottle  Manu- 
facturers Co.,   Ltd.  Conveyors. 

Xo.  32()2. — February  4,  i9-'<'.  (France,  February  7,  1925). 
G.  Le  Rov,  Stained  glass. 

Xo.  5^30. — February  5',  192O.  T.  Thoiiison.  Utilisation  of 
waste  heat   gases   in  waste-heat  boiler>. 

X.,.  3(36.— February  5,  "19.^6.  J.  B.  .Sanders.  Non-retillable 
bottles. 

No.  3351. — February  5,   1926.    Dairy  Supply  Cc,  Ltd.  Boxe- 

for  transportation  of  bottles. 
X,,.  .^65.— February     5,    i9-'6-  Keith,     J.     Keith  and 

Blacknian  Co.,  Ltd.    .Art   of  firing  g.is  furnaces. 
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3383- — Februan-  5,    1026.    (France,   April    ki,    11)25).  Soc. 

Anon.  des  Manufacturps  cles  (llaces  ct  Prodiiils 
Chimiques  do  .St.  Gobain,  rliaun\-,  in  Cirev.  Finini- 
K'lass. 

So.  _Hoi.— Fehruar\    5,    1926.     P.    M.    Sali-rni.       Grinding-  or 
alirndiiii^  machines. 
34'^3- — February   6,    iq2b.     (France,    .\pril    11,    10.25).  .Sue. 

.Anon  des  Manufactures    des    Glaces    et  I'roduits 
Chimiques  de  St.  Gol)ain,  Chaun\-,  et  Cirey.  Manu- 
lacturc  of  reinforced  glass. 
354y- — February   S,    1926.     P.    \V.    Beard.     Optical  lantern. 
No.  3767. — l-'ebruary    10,    11)26.     C.    .McDowall.       Stopper  for 


\o.  VS14.- 

N"-  3«35-- 

No.  3X83.- 

No.  4021.- 

No.  4129.- 

N,i.  4168. 

No.  4210.- 

No.  4276.- 

No.  43  1 1  .■ 

N 4471.- 

No.  4056.- 

No.  4601.- 

No.  4661.- 

No.  4723.- 

No.  4728.- 

No.  4729.- 


bottles,  etc. 
-Febrii,ar\  10, 
-February  10, 

A.  Winkler. 
-Februar\-  10, 


11)26.  P.  H.  Head.  Reinforced  glass. 
1926.  (JFrance,  I'ebruarv  11,  i<)25). 
Gas-producers. 

11)26.     .\.   J.   Jonsson.       Machines  for 
making   and    applying   caps   for   bottles,  etc. 
February  12,   1926.    J.  T.  Rutlcr.     Method  of  apply- 
ing  designs    on    pottery,    glass,  etc. 

1926.     R.    J.    Scoll.     >rilk   bottle  and 


-February 
stopper. 

-Fcbruar\- 
preserye 

-Fel)ruar\' 
etc.  tools 


13,  11)26. 

containers. 
13,  1926. 
for  glass. 


.1. 

v.. 

C.  A 


Scott.     >rilk  bottl 
Pause.       flosures  for 
Dcllamonica.  Grinding 


-February  15,  192(1.  A  Sidler.  Manufacture  of  glass. 
-February   15,    1926.     (Hungar\-,  Februar\-   14,  i<)25). 

.S.    Rlek.     Optical  distance  meters. 
-February     16,     1926.       Pittsburgh   Plate  Glass  Co. 

.\.   E.  White.    Making  sheet  glass. 
-February  20,   1926.     (Germany,  February  2^,  i<)25). 

.A.   Trippensee.    Refractory  materials   for  furnaces, 

etc. 

-Febru.ary    17,    1926.     F.    R.    Lang.     Manufacture  of 
glass\\'are. 

-February    18,    i()26.    .\.    F.   Haihyood.  Manufacture 

of  glass  articles. 
-February    18,    1926.     J.    S.    St.    Baker.  Bottles. 
-February   18,   1926.    G.  Kent,  Ltd.    Mimufacture  of 

decoratiye  glass  sheets,  etc. 
-February   18,   1926.    G.  Kent  Ltd.    Manufacture  of 

glass  for  ceilings,  etc. 


I.    B,    Pearman  and 

Glass  signs. 
Boxes   or   cases  for 
ike. 


Specifications  Published. 

23471)!. — May    31,     1924.       .\sl>cania   Werke  Akt.    Ges  Vorm. 

Central  Werkstatt-Dessau  und  C.  Bamberg  Friedenau. 
-^36'5i-    J'-ine   24,    1924.    .Mlgemeine   V'ergasungs-Ces.  Process 

of  distillation  of  bituminous  coal  in  several  stages. 
238896. — .August  23,    1924.    K.   Noda.    Devices  for  cutting  out 

elliptical  glass  plates. 
242228. — November    3,    1924.     M.    Fleischer.  Thermometers. 
246594. — Ncnember        i<)24.     I>.    R.   Huge    (legal  representali\'e 
of  H.  Hoge  (deceased).)     .Sealing  wires  into  glass. 
246(12;. — November   6,    1924.       li.    W.    I'dmimiis    and  \\'ebb'(s 

Crystal  Glass  Co.,   Ltd.     Loud  ■-peal<ers  for  use  witli 

wireless  receiving  sets. 
246<)82. — January  7,    1925.    W.   A.  Burns, 

K.  F.  M.  Engineering  Co.,  i.ul. 
24701)3. — .August   8,    1925.    .A.   W.    I?ro\\  n. 

carrying  bottles,  jars  and  the 
2474S9. — September  23,    1025.       F.   W.    Golby    (Libbey  Owens 

Sheel  Glass  Co.)     .\ppar.ilus  for  drawing  sheet  glass. 
Specifications  open  to  Public  Inspection. 

246451. — Jantiary  22,  1925.    C.  Zeiss  (firm  of).     Polishing  tools 
for  working  glass,  and  methods  of  m.aking  same. 
-J.-niuarv    20,    1925.       Hum|)hr(!\s    anil   Glasgow,  Ltd. 

Generation  and  distiibulion  of  g.as. 
-January    23,     1925.       I")eutsche  Gasgluliliclit-.Xuerges. 
Manufaclure   of   refractory    ai'ticlis    of   pure    oxide  of 
zirconiimi. 

247184. — February  4,    1925.       Soc.   .\non.    h'raiicaise  Ilolophane. 
Prismatic  glasses  of  automobile  head-light.s. 
-February  7,  1925.    (i.  Le  I^oy.    Stained  glass. 
-I-'ebruary    10,    1925.  Maingonnat.    Closing  means 

for  jars,   bottles   and    the  like, 
-l-'ehruary   11,    1925.    A.  Winkler.  Gas-producers. 
-Febru.ary     11,     1925. — Chay.'uine.       Process  and 
.'ipjjaralus  for  the  gasification  of  solid  fuels. 
247606. — February   14,   1925.     S.   i",lek.     Optical  distance  meters. 


246459. 
246480. ■ 


247206. 
24755^- 

247.';6.';- 

24757'- 
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0 
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t/22 
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*7.o 

8 

0 

lb. 

Soda  Ash  (Heavy) 

h 

5 

0 

ton 

Soda  Ash  (Light)   

£5 

17 

6 

ton 

Sodium  Nitrate  (Refined  Chilean)  96% 
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() 
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Ebitorial  IRotes. 


During-  recent  months  economy  "  ha.s  become  one 
of  tlie  .most  overworked  words  in  the  vocabulary  of 
politicians  and  business  men  alike,  who  would  appear 
to  have  adopted  it  as  a  "  catch  word  "  much  after  the 
manner  of  music  hall  artists.  In  far  too  many  cases, 
however,  when  the  business  .man  comes  to  apply  the 
advice  to  his  own  affairs  it  will  be  found  that  he'  mis- 
interprets the  word  to  mean  "  cutting-  down  of 
expenses,"  .so  that  very  often  the  ultimate  idea  of 
economy  is  defeated. 

Webster  defines  the  world  as  "  management  without 
loss  or  waste,"  so  that  in  its  true  mi-aning,  economy 
should  be  the  fundamental  basis  of  all  business 
organisations  and  not  merely  a  feature  lo  be  adopted  at 
periods  such  as  the  present. 

There  is  one  particular  class  of  eqtiipment  which  is 


usually  the  first  to  fall  victim  in  the  cutting  down 
expenses  war,  i.e.,  instruments,  and  this  no  doubt  can 
b<;  traced  to  the  prevailing  idea  that  they  arc  luxuries, 
whereas,  as  a  matter  of  fact,  they  are  necessities  and 
should  be  regarded  as  such. 

In  order  that  it  may  be  possible  to  tletermine  whether 
any  plant  or  process  is  being  operated  or  conducted  as 
economically  as  possible,  it  is  necessary  to  make  com- 
parisons between  what  was  done  under  certain  con- 
ditions and  what  is  done  to  attain  the  same  end  under 
other  conditions.  To  achieve  this,  careful  measure- 
nients  and  records  are  required  which  can  only  be 
obtained  by  the  selection  and  proper  use  of  apparatus 
which  is  usually  grouped  under  the  general  heading  of 
"  control  instruments." 

Since  1915  there  has  been  a  remarkable  advance  in 
the  application  of  science  to  the  glass  industry — in  all 
probability  this  advance  being  proportionately  greater 
than  in  any  other  industry — yet  although  the  basis  of 
science  is  .measurement,  in  how  many  works  does  one 
find  measuring  instruments  in  general  use? 

A  few  years  ago  p\  rometers  were  regarded  bv  glass 
manufacturers  with  the  greatest  scepticism  but  at  the 
present  ti.me  they  are  to  be  found  in  practically  every 
works  and  are  now  definitely  installed  as  an  absolute 
necessity.  In  a  similar  manner,  a  trial  of  numerous 
other  instruments  available  would  quickly  show  the 
capable  works  manager  that  the  infonmation  they  afford 
him  as  to  what  is  actually  taking  place  in  the  works 
under  his  control,  is  such  that,  in  the  majority  of  cases, 
alterations  and  changes  can  be  made  which  enable  real 
economy  to  be  obtainetl. 

An  examination  of  the  control  instruments  in  the 
boiler  house  of  a  modern  electric  power  house  would 
come  as  a  surprise  to  the  majority  of  glass  men,  yet 
the  men  responsible  for  their  installation  are  neither 
scientific  cranks  nor  possessed  of  philanthropic  feelings 
towards  instrument  makers.  Oii  the  contrary  they 
are  keenly  aware  of  the  fact  that  the  purchase  and  use 
of  equipment  of  this  nature  is  an  absolute  essential  and 
moreover  is  one  which  probabl}-  paj  s  a  higher  dividend 
than  any  other  equipment  in  the  plant. 

What  factory  manager  who  obtains  his  supply  of  gas 
and  electric  power  from  an  outside  source  would  be 
content  to  have  the  supply  in  his  works  without  a -meter, 
pa3-ing  whatever  the  outside  company  thought  fit  to 
charge?  Yet  this  is  the  internal  state  of  afi'airs  which 
actually  exists  in  very  many  factories. 

Efficiency  and  econorny  are  practically  synonymous 
terms  and  both  are  dependent  upon  figures  and  data 
only  obtainable  by  the  employment  of  traiiied  men 
provided  with  the  necessary  equipment. 

This  being  .so,  it  is  therefore  not  only  possible  but 
probable  that  by  spending  a  little  time  and  money  on 
the  selection,  installation  and  use  of  suitable  control 
instruments,  the  majority  of  glass  .manufacturers  would 
be  able  to  effect  greater  real  economies  than  is  possible 
1))-  an}-  other  nieans. 


[Gl.\ss  will  deal  with  all  matteys  pertainitig  to  the 
industry  in  an  impartial  manner,  consequently  the 
Editor  does  not  necessarily  associate  himself  with  the 
opinions  expressed  by  his  contributors.] 
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Practical  Notes  on  the  Thermal  Endurance 

of  Glass. 

Bv  H.  V.  E.  RENN. 


In  a  previous  article,*  the  subject  of  tlienmal  endur- 
ance was  considered  from  the  point  of  view  of  thermal 
expansion.  It  was  stated  that  the  greater  the  expan- 
sion of  a  glass  the  less  are  its  powers  of  withstanding 
inequality  of  temperature,  the  liability  to  fracture 
thereby  being  increased.  That  expansion,  however, 
is  not  by  any  means  the  only  effective  factor  in  thermal 
endurance  is  a  matter  that  is  quite  readily  demon- 
strated. The  thermal  conducti\ily,  tensile  and  com- 
pression strength  and  elasticit)-  are  no  less  important  in 
their  influence  than  expansion.  If  the  thermal  endurance 
of  a  glass  depended  largel)'  upon  expansion,  there  would 
exist  some  simple  relationship  between  the  two  that 
would  easily  be  discernible  upon  an  examination  of  a 
series  of  glasses.  A  value  of  the  thermal  endurance  of 
a  g-lass  can  be  determined  experimentally,  so  that  the 
relationship  can  easily  be  examined. 

Winkelmann  and  Schott  were  among  the  earliest 
to  investigate  the  power  of  glasses  to  withstand 
sudden  changes  of  temperature.  They  devised  a  prac- 
tical test  which  they  applied  to  13  different  glasses  of 
diverse  composition.  Polished  cubes  of  i  cm.  edge,  of 
the  different  glasses  were  placed  in  water  which  was 
heated  to  a  definite  temperature.  They  were  then 
suddenly  plunged  into  cold  water,  and  the  operation 
continued  in  order  to  determine  the  highest  tempera- 
ture that  the  cubes  were  able  to  stand  without  showing 
signs  of  cracking.  Glycerine  was  used  when  tempera- 
tures above  100°  C.  were  found  necessary.  The  results 
obtained  by  Winkelmann  and  Schott  are  given  in 
Table  i,  the  temperatures  being  those  at  which  crack- 
ing- occurred. 

The  numbers  in  the  first  column  are  those  found  in 
Winkelmann  and  Schott's  list  of  72  glasses. 

Table  i. 


(ilass 
No. 

Coefficient 
of 

P2xpnsn. 

Thermal 
Endrnce. 

Orde 
I'^xpnsn. 

r  by 
Endn 

2  I 

1  f )  ^  X  10-^ 

14H.0O  C 

1 

I 

>9 

164  ., 

2 

3 

-3 

yo-5 

3 

7 

34 

!()()  ,, 

148.0 

4 

2  2 

205  ,, 

'03- 5 

5 

4 

3' 

239 

SO-  5 

.6 

13 

33 

243 

87.0 

7 

10 

20 

243 

(l\  A  ) 

8 

I  2 

26 

245 

8H.5 

<) 

8 

2-1 

250 

<)8. 5 

10 

G 

-5 

i"3-5 

1  1 

s 

2S 

2H(J        , , 

88.4 

I  2 

-  / 

334 

62. 7 

13 

1  1 

No  \alue  is  given  in  the  above  lahlc  for  the  thermal 
endurance  of  Glass  No.    ig,  but  Irom  other  tests  it 


would  seem  that  this  glass  is  entitled  to  tliiicl  place 
in  the  order  b}'  endurance. 

11  thermal  endurance  were  a  linear  function  of 
thermal  expansion,  then,  in  the  series  of  glasses  tested 
the  results  would  present  a  more  or  less  accurate 
means  of  estimating  their  respective  expansions. 
How  far  this  is  from  being  the  case  can  be  judged  by 
the  table,  in  which  the  calculated  values  for  expansion 
are  given  for  purposes  of  comparison. 

The  method  devised  by  Winkelmann  and  Schott  for 
the  determination  of  the  thermal  endurance  of  a  glass 
does  not  seem  iit  all  decisive,  since  the  resistance  of 
the  glass,  judged  by  the  number  of  cracks  appearing 
after  the  test,  was  found  to  be  considerably  diminished 
by  slight  defects  in  the  surface. 

In  the  above  test,  the  endurance  was  established  on 
the  basis  ol  cooling,  but  the  in\estigators  also  ex- 
amined the  liability  to  fracture  of  a  glass  subjected  to 
sudden  healing.  If  the  temperature  of  a  mass  of  glass 
is  suddenly  raised  from  that  of  the  atmosphere  to  a 
much  higher  temperature,  the  outer  layers  are  thrown 
into  a  state  of  compression  while  a  tensile  stress  is  set 
up  in  the  inner  layers.  The  difference  of  temperature 
which  the  glass  is  able  to  stand  in  this  case  will  be 
much  greater  than  that  able  to  be  withstood  when  the 
glass  is  subjected  to  sudden  cooling,  for  the  stress  al 
the  surface  is  in  hotli  cases  far  more  intense  than  the 
opposite  stress  of  the  inner  portion;  and  the  compies- 
sion  strength  is  far  greater  than  the  tensile  strength. 
Winkelmann  and  Schott  demonstrated  this  by  a  strik- 
ing experiment.* 

Glass  No.  20  of  the  following  comiposition,  SiO^, 
20  per  cent,  and  PbO,  80  per  cent.,  which  is  placed 
last  but  one  in  order  by  endurance  in  Table  1 ,  was 
tested  by  immersion  in  melted  tin.  A  cube  of  2  cm. 
edge,  which  showed  signs  of  cracking  when  first 
heated  to  52.8°  C.  and  then  plunged  into  cold  water, 
was  able  to  withstand  a  sudden  elevation  of  465° 
without  fracture  when  immersed  in  the  molten  metal. 

The  official  test  used  at  the  I^ureau  of  Standards, 
Washington,  to  determine  the  thermal  endurance, 
much  more  resembles  the  conditions  likely  to  be 
encountered  in  practise.  it  consists  in  plunging  into 
ice  water  a  vessel  containing  some  suitable  liquid  pre- 
viously raised  to  a  known  temperature.  If  the  vessel 
withstands  the  test,  a  higher  temperature  may  be 
applied,  and  so  on  until  the  vessel  fractures.  The 
lemperaturc  at  which  fra(-ture  just  occurs  is  usually 
referred  to  as  the  "  fracture  range  "  of  a  glass.  With 
some  chemical  glasses  and  heat-resisting  glasses,  the 
"  fracture  range  "  is  often  as  high  as  200°  or  even 
250",  but  6o'i  is  reckoned  a  suitable  range  for  ordinary 
bottle  glass.     Other  factors,  of  cour.se,  influence  the 


*  Ann.  d.  Phys.  u.  Chcm.,  5,  745- 
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■■  fracture  ranye  "  such  as  the  uniliirniit)  of  thicl<ness 
and  state  of  annealin<;'.  The  state  of  annealing-  lias 
both  a  direct  and  indirect  influence.  A  case  of  the 
latter  is  given  in  the  following-  account. 

The  stress  left  in  a  glass  due  to  bad  annealing  has 
been  shown  bv  Schott  to  be  responsible  for  an  increase 
in  the  expansion.  In  determinations  upon  the  co- 
efficient of  expansion,  a  difference  was  found  between 
the  results  obtained  by  using-  thin-walied  vessels  and 
those  observed  with  solid  rods  of  the  same  glass,  the 
difference  being  attributed  by  Schott  to  the  presence 
of  greater  stresses  in  the  latter.  The  rod,  20  mm.  in 
diameter,  was  cut  from  a  length  drawn  in  the  plastic- 
state  and  allowed  to  cool  in  air.  The  following  is  an 
account  of  the  behaviour  of  the  rod  as  observed  by 
Pulfrich  and  quoted  by  Schott. 

"  Its  ends  were  originally  ground  perfectly  Hat,  but, 
after  the  rod  had  been  kept  for  some  time  at  96°  C. 
were  found  to  be  distinctly  concave,  showing  that  the 
thermal  expansion  parallel  to  the  axis  increased  from 
the  axis  to  the  circumference.  Measurements  made 
at  different  distances  from  the  axis  gave  : 
Distance.  3a  x  10" 

o  mm.  277 
7.5  mm.  302 
10.0  mm.  327 

"  When  the  rod  had  cooled  down,  the  ends  were  still 
concave.  After  being  ag^ain  ground  flat,  they  remained 
flat  after  three  hours'  immersion  in  boiling  water  ;  and 
a  determination  made  in  the  usual  way  gave 
3a  X  10'  =  289. 

"  The  rod,  with  its  ends  slil!  plane,  being  then  im- 
mersed in  oil  at  200°  C,  again  showed  concavity  at 
the  ends.  The  concavity  was  sensible  after  fi\e 
minutes,  and  after  an  hour  became  constant.  Similar 
results  were  obtained  with  other  glass  rods." 

The  above  experiment  clearly  demonstrates  that  a 
deformation  is  possible  with  some  glasses  at  tempera- 
tures below  the  softening  point.  The  composition  of 
the  glass  referred  to  above  is  :  SiO^,  68. 1  iper  cent.  ; 
B„0,.  3.5  per  cent.  ;  ZnO,  7.0  per  cent.  ;  Na^O,  5  per 
rent,  and  K^O,  16  per  cent.  A  glass  that  exhibited  no 
signs  of  the  phenomenon,  although  in  a  highly-stressed 
condition,  had  the  following  composition,  SiO,,  51.3 
per  cent.  ;  B^O,,  14  per  cent.  ;  ZnO,  5  per  cent.  ;  AUO3, 
4.5  per  cent,  and  BaO,  25  per  cent.  The  "  after- 
working  "  of  the  first  glass  may  possibly  be  accounted 
for  by  the  alkali  content  which  shows  the  total  of  21 
per  cent.,  -whereas  the  second  glass  contains  no 
alkalies.  It  is  certain,  at  any  rate,  that  alkalies  have 
the  effect  of  both  increasing  the  expansibility  of  a 
glass  and  decreasing  its  conductivity.  This  is  especi- 
ally true  with  K^O. 

The  effect  strain  in  the  vessels  tested  by  the 
B-ureau  of  Standards  is  shown  by  the  fr)llowing  data. 
The  percentage  of  vessels  fractured  showing  no  signs 
of  strain  was  9,  while  66  per  cent,  showed  slight 
strain,  14  per  cent,  medium  strain  and  11  per  cent, 
strong  strain 

It  may  be  mentioned  that  the  "  fracture  range  " 
determination  furnishes  what  is  perhaps  the  only 
method  of  ascetraining  the  state  of  annealing  -with 
glass  that  is  opaque  or  that  for  some  other  reason  can- 
not be  examined  under  the  polariscope. 


One  of  the  tests  conducted  at  the  Bureau  of  Stand- 
ards to  determine  the  tliermal  endurance  is  described 
as  follows.  A  vessel  containing  200  ml.  of  melted 
paraifin  is  heated  on  a  hot-plate  until  a  thermometer 
in  the  paraffin  indicates  a  temperature  of  about 
215°  C,  then  removed  from  the  plate  and  the  paraffin 
stirred  with  the  thermometer  until  the  temperature 
falls  to  200°  C.  The  vessel  is  then  plunged  into  ice 
water. 

This  test  was  one  of  four  applied  to  vessels  of 
various  makes  and,  it  may  be  mentioned,  was  the  one 
responsible  for  the  greatest  percentage  of  breakages. 
The  results  of  the  tests  are  given  in  Table  2,  the  figures 
under  thermal  endurance  being  the  breakages  occur- 
ing  in  the  four  tests  expressed  as  a  percentage  of  the 
number  of  vessels  tested,  while  the  values  for  expan- 
sion are  as  determined  at  the  Bureau  of  Standards, 
the  FIzeau-Pulfrich  interference  method  being  used 
lor  the  temperature  Interval  10"  to  550  C. 


(ilass 
Pyrex 
Jena 
Li'jbcv 
Fry  .'. 
M.'E.C 
Nonsol 
Kivalier 


Co. 


Co-ellicieiU 
of  Expansion. 
100  X  10"' 
1-14 
15-! 

180 

'9^ 
228 


Table  2. 

rhcinia) 
E^iulurance. 
10  per  cent . 
30 
17 
4^ 
40 
20 
50 


Order  by 

FZxpansion.  Endurance. 
I  I 


It  is  apparent  from  an  examination  of  Tables  1 
and  2,  that  there  exists  no  direct  relationship  between 
expansion  and  endurance  and  that  other  factors,  no 
less  important  than  expansion,  must  have  a  decided 
influence. 

Thermal  Conoitctivitv. — A  conception  of  thermal 
conductivity  may  be  obtained  by  considering  a  piece 
of  thin  plate  glass,  one  face  of  which  is  maintained  at 
a  definite  tenipcralure  and  the  other  at  a  temperature 
slightly  lower.  When  the  quantity  of  heat  passing 
into  the  glass  through  one  face  equals  that  flowing 
out  from  the  other,  no  heat  being  absorbed  or  other- 
wise lost  during-  the  passage  from  one  face  to  another, 
it  can  be  shown  that  the  amount  of  heat  thus  passing 
is  proportional  to  the  difference  in  temperature 
between  the  faces,  the  amount  varyit-ig  directly  as  the 
time,  and  as  the  area  of  the  plate  and  inversely  as  its 
thickness.  It  is  apparent  that  if  heat  were  conducted 
rapidly  from  one  surface  oF  glass  to  another  It  would 
not  be  possible  to  set  up  a  difference  of  temperature 
sufficient  to  cause  fracture,  for  the  expansion  resulting 
from  a  uniform  increase  of  tei-nperature  throughout 
the  mass  of  the  gj-lass  would  also  occur  uniformly  and  the 
tensile  stress  produced  would  be  proportionately  small. 
Glass,  although  not  strictly  a  poor  conductor  (a  poor 
conductor  is  generally  reckoned  as  falling  between 
0.00008 — 0.0003  C.Ci.S.  units),  does  not  conduct  heat 
at  anything  like  the  rate  necessary  for  these  ideal 
conditions.  Hence  the  desirability  for  keeping  the  co- 
efficient of  thermal  conductivity  as  high  as  conditions 
allow. 

The  thermal  conductivity  of  a  material  is  usually 
determined  by  measuring  the  rate  of  heat  per  unit  area 
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and  the  fall  of  temperature  per  unit  thickness,  the 
relation  being-  : 

flux  of  heat 

Conductivity  —  

tenip.  gradient. 
The  unit  in  terms  of  which  the  conductivity  is  in- 
variably quoted  is  defined  as  the  number  of  calories 
per  second  that  would  flow  through  every  square  centi- 
metre of  the  surface  of  a  wall  of  i  cm.  in  thickness  and 
with  a  temperature  difference  of  1°  C.  between  its 
faces. 

There  are  several  methods  for  experimentally  deter- 
mining the  conductivity  of  a  material,  but  almost  with- 
out exception  elaborate  apparatus  is  required.  Perhaps 
the  onl\'  method  that  can  be  rec"ommended  for  labora- 
tory tests  is  the  Isothermal  Method  of  Voig-t,  which 
is  both  simple  and  substantially  accurate.  A  standard 
glass  is  necessary  for  the  experiment,  the  absolute 
conductivity  of  which  is  already  known  for  purposes 
of  comparison.  Briefly  the  method  is  as  follows.  Two 
plates  are  cut,  one  from  the  standard  glass  and  the 
other  from  the  sample  to  be  tested,  in  the  form  of  right 
aiig-le  isosoles  triangles  so  that  when  they  are 
cemented  together  along  their  hypotenuses  they  com- 
pose a  square  of  area  about  four  square  cm.  The 
plates  are  thinly  coated  with  shellac  and  afterwards 
by  a  mixture  of  elaidic  acid,  wax  and  turpentine. 
Elaidic  acid  melts  at  about  45°,  and  in  solidifying  is 
deposited  in  crystalline  form,  the  size  of  the  crystals 
depending  upon  the  rate  of  cooling.  As  soon  as  the 
plate  is  coated  it  is  cooled  quickly  on  a  metal  stand 
in  order  that  the  crystals  formed  will  be  small.  When 
the  plate  is  cool,  one  edge  is  'brought  into  contact  with 
a  block  of  t~opper  at  a  temperature  of  about  70°  C 
The  elaidic  acid  mixture  is  allowed  to  melt  until  it  has 
advanced  about  4  mm.,  when  the  plate  is  removed 
from  the  copper  and  allowed  to  cool  slowl}-.  The  slow 
cooling  results  in  the  formation  of  larger  crystals, 
so  that  the  difference  Between  the  nVelted  and  un- 
mclted  portions  is  clearly  discernible. 


The  calculation  of  the  conductivity  value  is  contained 
in  the  following  example.    Assume  the  angles  formed 


by  the  lines  of  melting  with  the  diagonal  to  be  a  and  b, 
as  shown  in  the  diagram. 

The  flow  of  heat  being  from  the  better  conductor 
(right)  to  the  worse.  Then  it  can  be  shown  that  the 
ratio  of  the  conductivities  is  represented  by  the 
general  formula  : 

Kj        tan  b 


K.        tan  a 

If  the  angles  a  and  b  were  found  upon  measurement 
to  be  35.6"  and  -16.30  respectively,  then 
Ki       tan  46.3° 

—   =   =1.4616 

K-,       tan  35.60 
The  ratio  is  thus  1.4616:1,  and  if  the  conductivity 
of  the  standard  g;lass  is  known  to  be  0.002245,  then 
the  conductivity  of  the  glass  under  examination  is  : 
0.002245 

  =  0.001536 

1. 46 1 6 

Another  method  for  the  determination  of  tiiermal 
c  onductivity  is  that  of  I.ees*  which  will  'be  briefly  out- 
lined. A  small  hot-plate  is  formed  of  two  copper 
discs  C  and  V  (diagram  2)  about  4  cm.  diameter, 
between  which  is  placed  a  flat  heating  coil  of  platinoid 
wire,  P,  well  insulated  by  mica  and  shellac.  The 
thickness  of  the  coil  with  the  insulation  in  Lees's  deter- 
mination was  I.I  mm.,  tiu-  thickness  of  C  1.03  mm., 
and  of       3-12  mm. 


C.  P.  U  S.  M. 


S  is  the  substance  whose  conductivity  is  to  be 
measured,  while  M  is  another  copper  disc  3.2  mm.  in 
thickness.  The  contacts  between  the  surfaces  of  the 
copper  discs  U  and  M,  and  the  substance  under  ex- 
amination can  be  improved  by  smearing  them  with 
glycerine  and  sliding  them  together.  At  the  opposite 
extremities  of  the  diameter  of  each  disc  are  soldered 
a  copper  'and  platinoid  wire  which  form  a  thermo- 
junction  for  measuring  the  temperature.  The  surfaces 
of  the  discs  are  varnished  to  give  them  the  same 
cmissivity  and  the  device  placed  in  a  double-walled 
air  bath."  The  wires  from  the  heating  coil  P  are  passed 
to  the  cells  supplying  the  heating  current,  the  power 


♦  Phil.  Trans.  Roy.  Soc.  Vol.  191,  P-  490- 
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absorbed  being-  regulated  by  a  rheostat  and  measured 
by  a  wattmeter. 

Lees  worked  out  the  equations  and  also  the  small 
correction  necessary  to  allow  for  heat  lost  along  the 
thermo-couple  wires  and  the  leads  to  the  coil.  Deter- 
minations were  made  of  the  conductivity  and  the 
variation  of  conductivity  with  temperature  of  pieces  of 
ordinary  22  oz.  window-glass.  The  results  obtained 
were  0.00248  at  35°  C.  and  0.00272  at  79°  C. 

The  conductivity  of  this  glass  is  high,  for  with  a 
series  of  25  glasses  examined  by  Focke*,  the  results 
varied  from  0.001595  to  0.002591.  The  good  conduc- 
tivity of  the  sample  examined  by  Lees  may  possibly 
be  accounted  for  by  high  lime  content.  The  lime  con- 
tent of  most  window  glasses  is  about  14  per  cent., 
while  the  conductivity  coefficient  for  lime  ascribed  by 
Paalhorn  (see  below)  is  considerabl)-  higher  than  the 
coefficients  for  the  other  oxides. 

To  avoid  experimental  determinations,  Paalhorn 
proposed  to  express  the  absolute  conductivity  of  a 
glass  as  a  linear  function  of  the  percentage  of  its  con- 


*  Ann.  d.  Phys.  u.  Chem.,  67,  132. 


stituent  oxides.  He  ado|)tcd  a  set  of  coeirit  ients  for  this 
purpose  which,  however,  was  afterwards  slightly 
modified  by  Winkelmann.  The  modified  set  of  factors 
is  given  below. 


SiO., 

..  0.0000220 

Al.,03  . 

..  0.0000220 

150 

Bab  . 

100 

ZnO 

100 

Na,0  . 

1 60 

BbO  . 

80 

K,6  . 

10 

MgO  . 

84 

CaO 

320 

The  difference  between  the  observed  conductivity 
and  the  value  as  calculated  from  the  above  factors  is 
relatively  small,  so  that  the  method  is  quite  sufficiently 
accurate  for  all  practical  purposes. 

As  an  example  of  the  method,  the  conductivity  of 
Jena    resistant    glass    (approximate    composition)  is 


calculated 

below. 

SiO. 

...  64.6 

X 

0.0000220  — 

0.00142 1 

10. 0 

X 

0.0000150  = 

0. 000 1 50 

ZnO 

...     II. 8 

X 

0.0000100  =: 

0.0001 18 

Na.O 

7.4 

X 

0.0000160  = 

0.0001 18 

...  6.3 

X 

0.0000200  = 

0.000126 

100. 1 

0.001933 

c 
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Coloured  Glass  and  Glass  Decoration. 

By  JAMES  H.  GARDINER,  F.Inst. P. 
{Continued). 


Leavin<4-  tlic  subject  of  coloured  glass  which  has  been 
discussed  in  pievious  issues,  we  tuin  to  that  of  glass 
decoration. 

With  regai'd  to  glass  that  is  to  be  used  for  domestic 
purposes,  particularly  for  table  ware,  one  feels  bound 
to  say  the  less  decoration  the  better;  this,  at  all  events, 
has  been  the  writer's  opinion  for  some  years  past,  and 
there  is  no  doubt  but  that  the  feeling  is  becoming 
g'eneral,  and  that  it  is  the  (hrect  result  of  flooding  the 
country  with  cheap  decorated  and  piessed  ware  from 
foreign  sources. 

Undoubtedl)-  the  foremost  place  in  glass  decorations 
must  be  given  to  English  cut-glass,  and  there  is  no 
doubt  that  some  of  the  finest  specimens  of  this  craft  are 
to  be  found  in  the  English  cut  flint  of  fifty  years  ago,  but 
as  always  happens  with  a  first  class  production,  it  nas 
become  debased  by  attempts  to  produce  it  cheaply  and 
in  quantit)-.     This  result  is  a  near  parallel  to^  the  re- 


production by  the  colour-printing  process  of  the  work 
of  a  master  painter,  and  one  can  but  admire  the  skill 
and  ingenuity  that  has  been  expended  upon  the  work, 
but  there  tne  matter  ends. 

The  very  finest  English  cut-glass  can  only  be  pro- 
duced by  skilled,  and  one  would  like  to  say,  loving 
attention  to  every  detail.  Only  the  purest  materials 
obtainable  must  be  used,  and  the  founding,  working, 
annealing,  and  rutting,  calls  for  the  greatest  effort  in 
every  deijarlmcnt  ;  when  this  has  been  faithfully  done 
the  result  is  a  glass  decoration  that  has  a  peculiar 
cnarm  of  its  own. 

The  essential  of  such  a  production,  in  addition  to 


purity  of  materials  and  care  in  each  t)peration,  is  a 
batch  composition  that  will  give  a  metal  of  maximum 
refractive  property  and  stability  of  surface,  i.e.,  resist- 
ance to  atmospheric  influence,  combined  with  absence 
of  tint. 

The  formula'  used  by  the  few  producers  of  such  ware 
Is  the  result  of  years  of  trial  and  experience  and  is 
naturally  kept  secret. 

The  cutting  of  such  glass  is  done  witn  soft  iron 
wheels  fed  with  sand,  followed  by  wheels  of  stone, 
very  soft  wood  or  cork,  and  finally  polished  with  putty 
powder.  This  process,  when  properly  carried  out, 
throws  up  the  beauty  of  the  glass  much  in  tne  same 
way  that  the  cutting  of  an  uninteresting  diamond 
crystal  brings  out  the  flash  of  colour  that  forms  the 
chief  attraction  of  the  gem. 

One  of  the  writer's  treasures  is  the  cut  and 
engraved  glass  given  in  the  illustration.  It  was  pro- 
duced some  40  )  ears  ago  by  a  firm  that  has  now  ceased 
production. 

In  the  attempt  of  late  )ears  to  cheapen  the  produc- 
tion of  cut-glass,  the  later  steps  of  the  operations 
just  described,  the  use  of  wood  and  cork  wheels  and 
putty  powder  have  been  set  aside,  and  the  glass,  as  it 
leaves  tne  stone-cutting  wheel  with  its  dull  grey  sui'- 
face,  has  been  "  acid  polished." 

This  operation  consists  in  dipping  the  rough  cut 
article  In  a  bath  composed  of  a  mixture  of  sulphuric 
and  hydrofluoric  acids  ;  in  a  few  seconds  this  mixture 
removes  the  grey  surface  and  gives  a  rather  flashy 
gloss,  whicn  when  skilfully  carried  out,  will  pass 
muster  as  wheel  polish,  but  if  two  similar  articles  are 
placed  side  by  side,  there  is  very  little  doubt  as  to  the 
beauty  of  the  latter  process. 

This  acid  finish  is  in  the  writer's  opinion  ti.e  first 
step  in  the  debasement  of  genuine  English  cut-glass. 
The  next  downward  step  was  the  production  of  pressed 
ware,  in  which  the  pattern,  Instead  of  being  cut  into 
the  solid  metal,  is  formed  by  pressing  the  fluid  glass 
into  cut  steel  moulds  and  finally  passing  over  the 
formed  pattern  with  a  wheel  to  give  a  superficial 
appearance  of  cut-glass  and  to  enable  it  to  be  wrongly 
called  such,  this  is  the  "  oleograph  "  in  glass  produc- 
tion— it  Is  a  triumph  of  skill  in  machinery  and  mass  pro- 
duction, but  from  the  point  of  view  of  art  glass-ware  it 
has  helped  to  bring  ixhout  the  ruin  of  the  old  English 
glass  industry. 

Passing  from  cut-glass,  the  'next  most  important 
stage  of  glass  decoration  Is  "  engraving."  This  craft 
gives  scope  for  great  artistic  treat.ment,  and  articles  ol 
great  beauty  have  In-cn  and  still  aie  being  produced, 
although  the  best  work  was  donrt  some  forty  or  fifty 
years  ago.  The  process  calls  for  great  skill  and 
patience  by  the  craftsman,  qualities,  alas,  that  are 
becoming  more  and  more  scarce  in  the  present  age;  the 
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old  men  are  dying-  out,  and  it  is  next  to  impossible  to 
replace  them.  These  regrettable  facts,  tog-ether  with 
the  introduction  of  cheap  methods  of  eng^raving-  by 
etchings,  sand-blasting-,  etc.,  are  rapidly  placing;  this 
beautiful  craft  among-  the  thing^s  that  used  to  be. 

Embossing. 

Very  beautiful  effects  can  be  produced  for  special 
purposes  by  forming  g-lass  vessels  etc.,  and  "flash- 
ing- "  upon  the  surface  thin  coats  of  glass  of  different 
colours  and  then  by  etching-  or  grinding  the  glass  to 
different  depths  expose  the  xarious  colours.  This  is 
usually  done  by  the  hydrofluoric  acid  process,  protect- 
ing; the  g^lass  from  the  acid  altogether  or  at  various 
stages  by  a  resist  of  Brunswick  black  or  similar  sub- 
stance. A  process  much  used  for  mural  decoration  in 
cathedral  work,  is  to  prepare  slabs  of  glass  uipon  which 
a  layer  of  gold-leaf  has  been  placed,  and  this  again 
flashed  with  ruby,  blue,  or  g-reen  glass — this  coloured 
coating  can  be  wholly  or  partly  removed  with  acid, 
exposing-  the  g'old  layer ;  in  this  way  some  very  beau- 
tiful effects  can  be  produced. 

The  Deposition  of  Metals  Upon  Glass. 

Although  this  has  now  practically  ceased  to  be  used 
for  purposes  of  decoration  on  domestic  ware,  at  one 
time  it  was  quite  popular.  The  process  is  not  difficult 
now  that  it  is  possible  to  procure  colloidal  preparations 
of  most  of  the  noble  metals ;  these  onlv  need  to  be 
painted  on  the  article,  which  is  afterwards  fired  so  as 
to  leave  the  metal  firmly  attached  to  the  surface.  It  is, 
however,  necessary  that  the  composition  of  the  glass 
should  be  suitable,  soda-glass  or  soda-lead  is  the 
easiest  to  work  upon  :  lead-glass  is  very  difficult  to 
deal  with. 

The  production  of  metallic  surfaces  on  glass  is  of 
great  impf)rtance,  particularly  the  formation  of  mirrors 
for  optical  and  other  scientific  purposes. 

For  the  formation  of  small  mirrors  for  galvano- 
meters, or  for  depositing  metals  upon  small  objects,  the 
"  cathode  sputtering  "  process  is  extremely  conxenient 
and  easy.  This  method  formed  the  subject  of  a 
research  b\-  the  late  Sir  William  Crookes,  who  gives 
the  order  of  electrical  evaporation  or  sputtering-  for 
different  metals  under  unit  conditions  as  follows,  the 
first  being  the  most  volatile,  and  the  volatity  falling  off 
until  aluminium  and  magnesium  were  reached,  these 
two  were  practicall}-  non-volatile.  The  order  is  :  palla- 
dium, gold,  siKer,  learl,  tin,  iridium,  iron,  alinniiiium, 
magnesium. 

It  is  onl}-  necessary  to  place  the  object  in  an  ex- 
hausted chamber  under  a  cathf)de  of  the  metal,  and 
pass  a  high-tension  current  for  a  few  minutes.  The 
coating  is  adherent  and  has  a  very  high  polish. 

The  production  of  mirrors  of  platinum  01-1  worked 
glass  surfaces  was  very  thoroughly  investigated  b\- 
Julius  Rheinberg^  a  few  years  ago,  and  as  the  account 
of  this  work  mav  not  be  generally  available,  the  ff)ll()W- 
ing  extracts  mav  be  of  interest.  For  obtaining  an 
adherent  film  of  platinum  on  glass  suitable  for  optical 
mirrors,  the  glass  was  first  \  ery  thoroughly  cleai-ied, 

*  ,\  fliscussion  on  t  he  Making  of  Reflecting  Surfaces  (Tfie  Pfiy^i 
cal  and  Optical  Society  of  F-ondon,  Nov.  26tli,  1920),  pp.  28-36. 


and  was  then  c\enl\'  coated  with  an  emulsion  made  as 
follows  : 

6  pei-  ci'iit.  collodion  dissohed  in  pure 

nieth}  1   alcohol    3  parts. 

6    per    t-ent.    chlon)i:)latinic    acid  dis- 
sohed in  industrial  spirits    3  ,, 

Industrial  spirits   3  ,, 

1  j3er  cent.  Bisniuth  chloride  soluti<jn  i  part. 
After  drying,  the  temperature  is  slowly  raised  so 
as  to  first  char  and  then  volatalise  the  collodion,  which 
leaves  tlie  platinuni  in  an  c\  en  and  'brilliant  film,  which 
adheres  more  or  less  firmly  to  the  glass  according  to 
the  temperature  to  which  it  is  raised. 

The  action  of  the  fluorides  of  a.mmonia  or  soda  upon 
glass  finds  application  in  glass  decoration  under  the 
name  of  satin  finish.  The  fluid  used  for  this  purpose 
can  be  purchased  under  the  name  of  white  fluoric  acid  ; 
it  can  be  made  b\  cautiously  adding  carbonate  of  soda 
to  hxdrofluoric  acid  until  all  action  ceases.  The  result 
is  a  milkv-while  liquid  which  (produces  the  desired 
frosted  appearance  on  the  glass.  Cireat  care  needs  to 
be  taken  in  w  orking  w  ith  fluoric  acid  preparations ; 
it  not  onlv  gives  oft'  highly  dangerous  fumes,  but  if  it 
is  allowed  to  get  under  the  finger  nails  a  most  painful 
inflammation  is  set  up  that  may  take  months  to 
remove. 

Bv  eni]3lo}ing  the  two  fluids,,  hydrofluoric  acid  and 
white  acid,  the  one  for  the  deep  sharp  lines  and  the 
other  for  the  lettering  and  figures,  graduated  and 
figured  burettes,  hydrometer  jars,  and  similar  appartus 
are  produced.  For  the  former,  and  for  thermometer 
tubes  and  other  small  articles,  the  "  resist  "  used  is 
generally  pure  beeswax,  which  ina\  advantageously  be 
coloured  w  ith  a  little  asphaltum  ;  the  article  is  dipped 
into  the  hot  wax  and  kept  there  until  it  is  of  the  same 
temperature,  when  it  is  slowly  removed.  This  gives 
it  a  thin  even  coating,  upon  which  the  lines,  figures  and 
design  can  be  formed  with  a  sharp  point,  and  it  is  then 
exposed  to  the  acid,  after  which  the  wax  is  removed 
warniing. 

A  method  much  used  for  letters,  figures  and  other 
designs,  is  to  paint  the  glass  with  Bnmswick  black 
diluted  with  turpentine,  and  coat  it  completely  with 
thin  tin-foil.  The  letters  or  design  are  then  cut  out 
of  the  tin-foil  with  a  sharp  knife,  and  after  cleaning 
with  naphtha,  followed  by  soap  and  water,  the  article 
is  exposed  to  the  white  acitl. 

Another,  and  cheaper  method,  is  to  first  coat  the 
.irtic'"  wi'h  H'unswick  l)l:ick  and  then  apply  stencils  of 
tin-foil;  the  resist  can  then  be  rernoved  with  naphtha 
and  the  acid  applied. 

A  process  largelv  used  at  the  present  time  for  letter- 
ing and  printing  on  glass  bottles,  tubes,  etc..  is  to 
prmt  on  the  glass  with  lubbcr  stamps  charged  with 
a  sticky  varnish,  and  while  this  is  still  wet  to  dust  it 
with  very  finel\-  powdered  fusible  enamel,  which  can  be 
obtained' in  anv  colour.  It  is  then  only  necessary  to 
heat  the  articles  in  a  gas  or  electric  oven  to  the  soften- 
ing point  of  the  fusible  colour  when  it  w-ill  firmly 
;'(]hori-  to  the  glass. 

If  a  soft  camel-hair  brush  is  used  to  apply  the  pow- 
(\.-n'(\  enamel,  letters  of  various  colours  can  be  produced 
at  will,   and  the  process  has  a  wide  application  for 

[Continued  on  pane  200. 
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American  Ceramic  Society. 


During  the  week  commencing  February  8th  the 
American  Ceramic  Society  held  its  annual  meeting  and 
convention  at  Atlanta,  Georgia.  Five  hundred  and 
twent)-five  people  attended,  and  all  were  unanimous 
in  declaring  it  to  be  the  best  and  most  successful  ever 
held. 

The  papers  presented  to  the  "  Glass  "  Division  were 
of  a  very  valuable  nature,  and  a  considerable  amount 
of  interesting  and  instructive  data  was  made  available, 
this  being  especially  the  case  at  the  joint  meeting  of 
the  Glass  and  Refractories  Divisions. 

We  give  below  a  brief  resume  of  some  of  the  papers, 
the  remainder  being  held  over  till  next  month. 

"  Glass  as  a  Factor  in  Civilisation,"  by  Alexander 
Silverman. 

This  was  the  opening  address,  and  gave  a  rapid 
survey  of  the  meth<x1s  of  glass  manufacture  from  its 
earliest  beginnings  up  to  the  present  date.  Mention 
was  also  miide  of  the  tremendous  influence  that  the 
use  of  glass  has  had  on  almost  every  feature  of  human 
activity.  The  first  glass  factory  in  America  was  estab- 
lished near  Jamestown,  Virginia,  for  the  production 
of  bottles.   Plate  glass  was  first  made  at  Creighton,  Pa. 

"  Comparison  of  Glass  Manufacturing  Methods  in 
V^arious  Countries,"  by  R.  L.  Frink. 

Mr.  Frink  took  the  opportunity  of  emphasising  the 
fact  that  it  is  necessary  for  the  American  manufacturers 
of  machinery  and  equipment  to  keep  thoroughly 
acquainted  with  the  factory  conditions  existing  in  other 
countries  to  which  they  send  their  equipment,  if  the 
best  results  are  to  be  obtained.  What  will  work  suc- 
cessfully under  American  factory  conditions  will  not 
of  necessity  do  so  in  Europe. 

Speaking  on  the  viscosity  of  glass,  Mr.  Frink  said 
that  the  present  viscosity  measurements  probably  had 
little  or  no  value,  because  they  were  all  made  on  re- 
melted  cullet  rather  than  virgin  glass. 

"  Fundamental  Requirements  for  Annealing  Glass," 
by  A.  W.  Finn. 

It  is  essential  to  know  the  annealing  temperature  of 
the  ware  if  the  best  results  are  to  be  obtained.  There 
are  several  methods  of  determining  this  temperature, 
those  depending  upon  the  location  of  the  region  of 
abnormal  heat  absorption,  and  the  measurement  of  the 
expansivity  with  temperature  being  recommended. 
Although  the  stresses  are  released  very  quickly  ;it  the 
maximum  temperature  of  the  annealing  range,  it  does 
not  follow  that  this  is  the  best  suited  for  expeditious 
work.  An  ordinary  soda-lime  glass  which  begins  to 
soften  at  approximately  ],ioo°  F.  can  be  annealed  in 
about  thirty  minutes  at  995°  F.,  two  hours  at  qCio°  V., 
and  ten  hours  at  914°  F.  These  are  approximately  the 
most  suitable  temperatures  to  use  for  glass  i ,  2  and 
5  cms.  thick  respectively. 

The  rate  of  cooling  depends  upon  the  thickness  ol 
the  glass  and  the  temperature  from  which  it  is  cooled. 
As  this  temperature  falls  the  rate  may  be  inci'eased. 

"  The  Application  of  Electric  Heat  to  Glass  Anneal- 
ing," by  A.  N.  Otis. 


The  author  described  the  first  electric  lehrs  installed 
in  the  vacuum  tube  and  lamp  departments  pf  the 
(ieneral  Electric  Company,  in  1920.  The  lehrs  in- 
stalled at  the  Illinois  Pacific  Glass  Co. 's  plant  at  San 
Francisco  were  also  dealt  with  (see  this  Journal,  p.  118, 
February,  1926). 

"  The  History  and  Recent  Progress  in  the  Manu- 
facture of  Plate  Glass,"  b)-  J.  W.  Cruikshank. 

Plate  was  first  made  by  St.  Gobain  Company  in  1660. 
The  author  reviewed  the  development  in  the  United 
States,  mentioning  the  progress  in  the  sizes  of  plates 
made.  The  first  were  about  20  square  feet,  at  present 
they  are  made  up  to  400  square  feet. 

The  processes  in  use  by  the  Ford  Motor  Company 
(this  Journal,  p.  493,  Oct.,  1924)  and  the  Pittsburgh 
Plate  (ilass  Company  were  described.  The  latter  com- 
pany are  just  doubling  the  output  of  their  factory  at 
Creighton  (now  nine  million  square  feet  per  year),  and 
increasing  the  width  of  the  sheet  from  72  to  102  inches. 
The  opinion  was  expressed  that  Fourcault  sheet  glass 
was  more  absolutely  flat  and  true  than  that  from  the 
Libbej-Owens  machines. 

"  The  Chemical  Composition  of  Window  Glass,"  by 
Edwin  P.  Arthur. 

Owing  to  the  increasing  use  of  machines,  success  in 
the  manufacture  of  window  glass  depends  largely  upon 
the  proper  chemical  composition  of  the  glass.  A  more 
uniform  melt  is  required  than  was  the  case  with  the 
hand  workers,  as  the  machines  cannot  accommodate 
variations  in  physical  characteristics. 

.Some  of  the  primary  requirements  are  :  durability, 
stability,  or  resistance  tO'  weathering.  From  analyses 
of  glasses  produced  by  the  different  processes  it  is 
found  that  there  is  a  distinct  glass  for  each  process, 
but  that  the  diflerences  between  them  are  small,  as 
will  be  seen  from  the  following  table  : — 

Metliod  of  1.  2.  3-  4.  5. 

Minufacture.     Hand     Lubbers  Sliagiaff     Libbev  Fourcault 

SiO,   ...      71.9       74.3       73.1        72.8  73.8 

m!<)1  ••   '^"^    '"'^    ''^■^  ^^'^ 

Na,0  .. 


12.6 

13.9        13. I         12.7  14.1 

When  opciating  machines,  especially  the  Colburn 
and  Fourcault,  there  is  a  tendency  for  the  glass  to 
devitrify.  If  it  is  cooled  to  reach  a  proper  viscosity  for 
working,  some  component  of  the  metal  may  crystallize. 

Hecent  work  of  Morey  and  Brown,  in  which  they 
determined  the  crystallizing  points  of  the  three  systems 
SiO,,,  CaO,  NajO,  by  a  series  of  fusions  and  quench- 
nigs,  set  the  temperature  limits  very  definitely  beyond 
which  (le\  itrification  will  occur.  Thus,  for  a  glass 
having  1  I  per  cent.  CaO  it  was  shown  that  the  com- 
position for  a  durable  glass  which  can  be  cooled  to  the 
low  point  without  devitrification  is  about  15  per  cent. 
Na.,0,  and  the  minimum  temperature  about  1,000°  C. 
These  figures  agree  exceedingly  well  with  practice,  as 
a  glass  as  mentioned  will  work  well  at  993°  C,  but  a 
variation  of  10°  is  known  to  cause  considerable  trouble. 
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Relative  Value  of   Carbon   Monoxide  and 
Hydrogen  as  Constituents  of  Producer  Gas 


By  WILLIAM  E.  RICE.f 


Introduction. 

The  ability  to  convert  coal  economically  into  a 
gaseous  fuel  in  the  gas  producer  is  one  of  the  factors 
which,  has  made  possible  the  comparatively  larg;e 
metallurgical  and  glass  furnaces  which  are  in  use  to- 
day, with  their  attendant  economies  in  construction 
and  operation.  Two  outstanding  savings  in  favour  of 
producer  gas  firing  against  direct  coal  firing  are  :  (i) 
Reduction  of  furnace  coal  consumption,  and  (2)  reduc- 
tion of  amount  of  labour  required. 

There  are  two  characteristics  of  producer  gas  firing 
which  make  its  application  desirable  in  metallurgical 
and  glass  furnaces.  One  is  the  ease  of  temperature 
regulation  in  large  units  and  the  other  is  the  possi- 
bility of  fuel  saving  and  ability  to  attain  high  furnace 
temperatures  by  the  recovery  of  waste  heat  in  regenera- 
tive furnaces.  The  latter  is  a  most  important  factor, 
which  has  not  had  the  study  .it  deser\  es.  Three  methods 
of  regeneration  are  possible  :  (i)  Preheating  gas  and 
air;  (2)  preheating  gas  only;  and  (3)  preheating  air 
only.  The  last  method  should  give  high  efficiency  with 
minimum  cost  of  initial  installation  and  regulation, 
where  the  gas  is  used  hot  as  it  comes  from  the  pro- 
ducer, since  from  fi\"e  to  six  parts  of  air  are  used  for 
four  parts  of  gas  by  volume. 

The  problem  of  producing  the  best  quality  of  gas 
from  coal,  or  the  cjuality  best  suited  for  the  use  to 
which  the  gas  is  applied,  has  for  a  long  time  engaged 
the  attention  of  gas  producer  operators.  This  problem 
assumes  greater  importance  as  the  cost  of  coal  is  in- 
creased by  increasing  labour  costs  and  as  a  c  untry's 
supply  of  natural  gas  diminishes. 

It  has  been  observed  by  furnace  operators  that  of 
two  gases  of  equal  calorific  value,  one  having  a  high 
I    carbon  monoxide  (CO)  content  and  the  other  a  high 
;    hydrogen  (H,)  content,  the  gas  containing  a  high  per 
i    centage  of  CO  is  more  efficient  in  the  furnace  than  the 
[    gas  containing  a  high  percentage  of  H^.j 
I        This    paper    presents    a    review   of   some  reasons 
advanced  b\  a  number  of  investigators  for  the  fact  that 
gases  high  in  CO  are  of  greater  value  as  heating  media 
in  furnaces  than  f)ther  gases  of  equal  calorific  value, 
but  low  in  CO  and  high  in  H,.    The  factors  discussed 
are  : — 

1.  Calorific  values  of  gases. 

2.  Radiation  from  flames. 

3.  Flame  temperature. 

*  Published  by  permission  of  tf.e  Director,  U.S.  Bureau  of  Mines, 
t  Assistant  fuel  engineer,  Pittsburgh  Experiment  Station,  U.S. 

Bureau  of  .Mines. 
J  Clements,   Fred,   British   steel   works  gas-producer  practice. 

Jour.  Iron  &  Steel  Inst.,  Vol.  CVII,  No.  I,  1023,  pp.  07-136- 
Work  of  the  Mississippi  Valley  Experiment  Station  of  the  U.S. 

Bureau  of  Mines,  Zn  (Bull.  Am.  Zinc  Inst.)  Vol.  7,  No.  f)-/, 

pp.  1-5,  June- July,  i<>24. 


I 

4.  Rate  of  propagation  of  tlame    and    limits  of 

inflammability. 

5.  Dilution  of  water  vapour. 

0.     ."Xction  of  Indrogen  tlame  on  clay  refractories. 

Calorific  Values  of  Gases. 

Discus.sions  of  fuel  problems  involving  calorific 
values  oi  fuels  often  are  not  clear  owing  to  failure  to 
designate  whether  gross  or  net  calorific  values  are 
given,  or  failure  to  distinguish  clearly  between  these 
two  different  calorific  values.  Often  in  American  tech- 
nical practice  only  the  gross  calorific  or  total  heating 
values  of  fuels  are  stated.  The  Bureau  of  Standards* 
gives  the  following  definition  of  the  total  heating 
\  alue  : 

"  The  total  heating  value  of  a  gas,  expressed  in 
the  English  system  of  units,  is  the  number  of  British 
thermal  units  produced  by  the  combustion,  at  con- 
stant pressure,  of  the  amount  of  gas  which  would 
occupy  a  volume  of  one  cubic  foot  at  a  temperature 
of  60°  F.,  if  saturated  with  water  vapour,  and  under 
a  pressure  equivalent  to  that  of  thirty  inches  of 
mercury  at  32°  F.,  and  under  standard  gravity,  with 
air  of  the  same  temperature  and  pressure  as  the  gas, 
when  the  products  of  combustion  are  cooled  to  the 
initial  temperature  of  gas  and  air  and  when  the  water 
formed  bv  combustion  is  condensed  to  the  liquid 
state. ' ' 

In  operating  industrial  furnaces,  however,  the  pro- 
ducts of  combustion  are  lost  at  a  high  temperature, 
and  the  v.ater  formed  by  the  combustion  of  hydrogen 
leaves  the  furnace  as  vapour,  carrjing  with  it  its  latent 
heat  of  vaporisation.  Since  the  gross  calorific  value 
includes  an  amount  of  heat,  dependent  upon  the  total 
hydrogen  content  of  the  producer  gas,  which  is  not 
recoverable  in  the  furnace,  the  net  calorific  value  is  a 
truer  measure  of  the  value  of  a  gas  in  metallurgical 
furnaces.   According  to  the  Bureau  of  Standards  : 

"  The  net  heating  value  of  a  gas,  expressed  in  the 
English  system  of  units,  is  the  number  of  British 
thermal  units  pr(Kluced  by  the  combustion,  at  con- 
stant pressure,  of  the  amount  of  the  gas  which  would 
occupv  a  volume  of  one  cubic  foot  at  a  temperature 
of  60°  F.,  if  saturated  with  water  vapour  and  under 
a  pressure  equivalent  to  that  of  thirty  inches  of 
mercury  at  32°  F.,  and  under  standard  gravity,  with 
air  of  the  same  temperature  and  pressure  as  the  gas, 
when  the  products  of  combustion  are  cooled  to  the 
initial  temperature  of  gas  and  air  and  the  water 
formed  in  combustion  remains  in  the  state  of  vapour. 
According  to  the  above  definitions  the  net  heating 
value  is  less  than  the  total  heating  value  by  an 

*  Waidner,  C.  W..  and  Mueller,  E.  F.,  Industrial  gas  calorimetry 
Bureau  of  Standards  Tech.  Paper  36,  1914,  150  pp. 
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WELLMAN  AUTOMATIC 

GAS  MACHINES 

These  machines  have  proved 
to  be  of  the  greatest  value  in 
Glass  Works. 

One  Glass  Works  after 
making  exhaustive  comparative 
tests   has   installed   a   total  of 

14  Wellman  Producers. 

The  high  efficiency  and  speed 
of  working  is  due  to  the  special 
features  described  in  our  booklet 
for  which  every  Glass  Works  Manager  and  Engineer  should  write. 


No.  10  TO  GASIFY  UP  TO  4,000-lbs,  COAL  PER  HOUR. 
No.    8  TO  GASIFY  UP  TO  2,600-lbs.  COAL  PER  HOUR. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS       ::      ::      DARLASTON,   S.  STAFFS. 

Telephone,:  HOLBORN   2588/9.  Telegrams:  '■  PRINCIPIUM.  WESTCENT.  LONDON." 
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amount  of  heat  equal  to  tlie  latent  heat  of  vaporiza- 
tion, at  the  initial  temperature  of  the  t^as  and  jiir, 
of  the  water  formed  by  the  combustion  of  g"as. 
Table  i  g-i\  es  the  g-ross  and  net  calorific  values  of 
the  j^ases  commonly  determined  in  analyses  of  producer 
t^as.     The  data  ij"ivcn  are  from  a  table  of  standards 
compiled  in  the  Bureau  of  Mines  i^as  laboratorx . 


they  burn  with  a  luminous  flame,  thereby  addint,'- 
materially  to  the  heat  radiatinj^  value  of  producer  j^'as 
in  this  type  of  furnace.*  The  theory  has  been  advanced 
that  slow  combustion  of  such  heavy  hydrocarbons  as 
the  tarry  vapours  enable  heat  to  be  developed  throut^h- 
out  the  course  of  a  furnace  chamber  instead  of  intense 
local  heat  near  the  ports  of  the  combustion  chamber.! 


TABLE  I. 
Calorific  values  of  gases  in  producer  gas. 


R.T.U.  per  cu 

ft.  at  60°  F. 

Molecular 

and  2Q.Q2  in.  merctirv. 

Gas. 

Formula. 

weight. 

Gross. 

Net. 

Carbon  monoxide 

CO 

28.00 

323 

323 

Hydrogen 

H, 

2.016 

352 

279 

Methane 

CHi 

16.03 

1008 

gi6 

Ethylene 

CoH^ 

26.03 

1583 

1491 

The  calorific  value  of  any  mixture  of  i^ases  is  an 
additive  property  that  can  be  computed  if  the  propor- 
tion and  calorific  value  of  each  constituent  is  known  ■ 
For  example  :  in  Table  2  are  computed  the  gross  and 
net  calorific  values  of  a  sample  of  gas  generated  from 
Illinois  coal  in  a  W.S.M.  mechanical  gas  producer.  ! 


In  Table  i  it  is  seen  that  the  gross  calorific  values 
of  equal  volumes  of  CO  and  are  practically  the 
same,  while  the  net  calorific  value  of  CO  is  higher 
than  that  of  Hj,  therefore,  since  these  are  the  principal 
constituents  of  the  combustible  in  producer  gas,  a 
change  in  the  proportion  of  CO  to  H,  cannot  result  in 


TABLE  II. 

Calorific  values  of  producer  gas  from  Illinois  coal. 


Gas  analysis  (volumetric), 
per  cent. 


CO2 

CO 

H2 

CH4 

C2H, 

O2 

N2 


52 
24.8 
12.2 

2.8 

0.5 
0.0 

.54-5 


Total  combustible  40.3 
Calorific  value 


Computation  of  calorific  value  in  B.T.U.  per 
cubic  feet  at  60°  F.  and  29.92  in.  mercury. 


Gross. 


Net. 


0.248  X  323 
0.122  X  325 
0.028  X  1008 
0.005  X  1583 


80.1 

3Q-7 
28.2 

7-9 


15.1-9 


0.248  X  323  =  80.1 

0.122  X  279  =  34.0 

0.026  X  916  =  25.6 

0.005  X  1491  =  7.5 


147.2 


While  the  calorific  values  thus  calculated  provide  a 
satisfactory  means  of  comparison  for  gas-producer 
operation,  they  do  not  represent  the  exact  calorific 
value  of  the  raw  producer  gas  as  it  enters  the  furnace 
from  the  producer,  because  they  do  not  include  the 
calorific  value  of  the  tar  and  soot  which  are  carried 
into  the  furnace  with  the  gas  and  there  burned.  This 
tar  and  soot  not  only  have  high  calorific  value,  but 

*  Kent'.s  Mechanical  Engineers'  Handbook,  loth  Edition,  John 
Wiley  &  Sons,  New  York,  1923.  Gas  producers,  by  John 
Blizard,  pp.  1203-1228,  contains  tables  for  rapid  calculation 
of  calorific  value  of  producer  gas. 

t  Test  results  from  operating  producer.  Personal  communication, 
Wellman-Seaver-Morgan  Co.,  Dec,  1924. 


a  change  of  more  than  i  B.t.u.  in  the  gross  calorific 
value  of  the  gas,  while  an  increase  in  the  proportion 
of  in  the  combustible  will  result  in  a  decrease  in 
the  net  calorific  value  of  the  gas.  This  is  one  reason 
why  two  gases  of  the  same  gross  calorific  value  may 
not  have  the  same  heating  value  when  burned  in  a 
furnace. 

But  the  reduction  in  net  calorific  \alue  due  to  an 
Increase  in  the  ratio  of  to  CO  is  not  sufficient  to 
account  for  the  differences  apparent  in  furnace  opera- 

*  Clements,  Fred.,  British  steel  works  gas-producer  practice,  work 
cited. 

t  Stobie,  Victor,  Jour.  Iron  and  Steel  Inst.,  Vol.  LXXIII,  No.  i, 
1908,  p.  169. 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims   without   justification    are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results  ? 

The  "  RANKIN  ■•  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
IS  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  bslieve  to  be 
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and  represents  a  great  triumph  for  an 
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The  "RANKIN"  Feeder  is  built  for 
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1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 
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tion,  so  it  is  necessary  to  turn  to  some  other  properties 
of  the  gases  to  account  for  the  higher  furnace  efficien- 
cies given  by  CO. 

Radiation  from  Flames. 

Heat  is  imparted  to  the  furnace  charge  from  the 
flame  by  convection  and  radiation.  The  amount  of 
heat  the  charge  receives  by  convection  is  a  function 
of  a  flame  temperature,  and  will  be  mentioned  later 
under  that  subject.  The  heat  radiated  to  the  charge 
is  in  part  a  function  of  the  flame  temperature  and  a 
function  of  the  luminosity  of  the  flame,  but  is  also  a 
function  of  the  composition  of  the  fuel  gas. 

Radiation  of  heat  from  flames  has  been  the  subject 
of  a  great  deal  of  experimental  investigation,  the 
results  of  which  demonstrate  in  theory  what  has  long 
been  known  empirically — that  is,  that  CO  has  greater 
heating  value  than  Hj  in  most  heating  furnace  opera- 
tions. Helmholtz  (Die  Licht  und  Warmestrahlung  ver- 
brennender  Gase,  Berlin,  1890)*  found  that  in  non- 
luminous  flames  H,  radiated  3.61  per  cent,  and  CO  8.74 
per  cent,  of  the  total  heat  of  combustion.  About  the 
same  time  (1890)  W.  H.  Julius  proved  by  spectroscopic 
analysis  that  the  radiation  from  different  flames  is  due 
to  the  process  of  formation  of  CO,  and  H.,0  molecules. 
Helmholtz'  experiments  confirm  Julius'  work  by  show- 
ing that  the  radiation  from  flames  of  complex  hydro- 
carbon is  dependent  on  the  number  of  molecules  of  CO, 
and  HoO  formed.! 

Helmholtz'  experiments  were  made  with  small 
flames,  approximately  J  inch  in  diameter.  Callendert 
repeated  the  experiments  using  larger  flames,  and 
found  that  radiation  increases  with  the  size  of  the  flame. 
The  report  states  that  there  are  two  reasons  for  this  : 
first  that  since  flame  is  transparent  to  radiation  more 
radiation  is  received  from  the  inside  of  tlie  larger  flame, 
and  second  that  the  larger  flame  cools  less  rapidly, 
hence  the  newly-formed  CO2  and  H^O  molecules  arc 
in  a  condition  to  radiate  heat  for  a  longer  time. 
Callender  also  found  that  when  tiic  air  supply  is  reduced 
below  the  amount  necessary  for  complete  combustion 
the  size  of  the  flame  and  the  heat  radiated  increase. 

The  results  of  these  experiments  are  directly  applic- 
able to  furnaces  in  which  the  furnace  chamber  is  wholly 
filled  with  flame  and  the  gas  is  burned  with  a  doficienc) 
of  air.  Both  of  these  conditions  increase  radiation 
from  the  flame.  Under  such  conditions  the  advantage 
of  CO  over  as  a  fuel  for  the  furnace  is  at  once 
apparent,  since  it  has  been  shown  that  when  burned 
under  the  same  conditions,  radiation  from  the  CO 
flame  is  nearly  2I  times  as  great  as  from  the  H,  flame.  S 

Radiation  from  tlie  flame  is  further  increased  when 
the  flame  is  made  luminous,  which  occurs  when  parti- 
cles of  carbon — either  soot  from  the  producer  or  from 
partial  combustion  of  gases  containing  carbon —  are 
present  in  the  flame. 


♦Kent's  Mechanical  Engineers'  Hanrlbook,  p.  1226,  work  cited, 
t  Bone,  W.  A.,  Coal  and  its  scientific  uses.    Longman's  Green 

and  Co.,  New  York,  1919. 
J  British  Association  Reports,  ShefTicld,  1910. 
§  Some  of  the  latest  research  on  this  subject  is  ably  discussed  by 

Haslam,  R.  T.,  Lovell,  W.  G.,  and  Hunncnian,  R.  D., 

Radiation  from  non-luminou  flames,  Ind.  and  Eng.  Chcni., 

Vol.  17,  No.  3,  March,  1925  pp.  272-7. 


Flame  Temperature. 

As  previously  stated,  the  charge  receives  its  heat 
from  the  flame  by  convection  and  radiation.  The 
amount  of  heat  which  is  made  available  to  the  charge 
depends  upon  the  difference  between  the  temperature 
of  the  charge  and  the  temperature  of  the  flame  which 
imparts  heat  to  it — that  is,  only  the  thermal  head  above 
the  temperature  of  the  charge  is  available  to  impart 
heat  to  the  charge  and  carry  on  thermal  processes. 

It  then  becomes  evident  that  it  is  generally  desir- 
able to  operate  the  furnace  with  as  high  flame  tem- 
perature as  possible,  limited,  of  course,  by  the  possi- 
bility of  injuring  the  charge  and  by  the  refractoriness 
of  the  furnace  lining,  because  with  a  high  flame  tem- 
perature a  large  proportion  of  the  total  heat  of  com- 
bustion can  be  imparted  to  the  charge  and  less  fuel 
will  be  required.  Also,  with  a  higher  flame  tempera- 
ture and  the  accompanying  more  rapid  heat  transfer- 
ence, the  time  of  heating  will  be  shortened,  or,  in  a 
;^iven  time,  the  output  of  the  furnace  will  be  greater. 

In  Table  3  the  calculated  tiieoretical  flame  tempera- 
Lure  of  four  samples  of  producer  gas  are  given  to  show 
that  with  producer  gases  of  approximately  the  same 
calorific  value  higher  flame  temperatures  are  obtained 
from  gases  high  in  CO  than  from  gases  high  in  H,. 
The  gas  samples  are  selected  from  Bone  and  Wheeler's 
tests.* 

Heat  transference  from  hot  gases  by  convection  is 
expressed  mathematically  bv  the  formula  :  t 

Hc  =  (A  +  BP  V)(t3-tJ 
in  which  He  is  the  amount  of  heat  transferred  by 
convection  from  a  hot  body  at  temperature  to  a  cooler 
body  at  temperature  f,,  .4  and  B  being  constants  and 
V  and  the  velocity  and  density  of  the  fluid.  A  is 
small,  so  that  He  is  approximately  proportional  to  V. 

Heat  transference  by  radiation  is  expressed  by  the 
Stefan-Boltzmann  formulaf  :  — 

Hr=Ea(t/— ti^) 
where  H""  is  the  amount  of  heat  transferred  by  radia- 
tion from  a  hot  bod}-  at  absolute  temperature  to 
another  bod}  at  a  lower  absolute  temperature  :  E 
is  a  factor  dependent  upon  the  emissivities  of  the  two 
bodies  and  a  is  a  constant.  From  these  formulae  it  is 
apparent  that  convection  will  be  increased  somewhat 
by  a  small  increase  in  flame  temperature,  and  that 
radiation  will  be  greatly  increased  by  the  same  small 
increase  in  flame  temperature,  since  the  radiation  of 
heat  increases  with  the  difference  between  the  fourth 
powers  of  the  temperature  of  the  hot  gases  and  the 
charge  temperature. 

For  illustration  :  from  Table  3  take  sample  No.  2  and 
4  of  producer  gas,  which,  though  having  but  i  B.t.u. 
difference  in  gross  calorific  value,  show  a  difference  of 
60°  F.  in  calculated  flame  temperatures  corrected  for 
radiation  (b),  due  to  a  higher  percentage  of  CO  in 
sample  No.  2.     If  the  temperature  of  the  charge  is 


*  Bono,  VV.  A.,  and  Wheeler,  R.  V.,  An  investigation  on  the  use 

of  steam  in  gas-producer  practice.    Jour.  Iron  and  Steel 

Inst.,  Vol.  73,  No.  I,  1907,  p.  126. 
t  Glazebrook,  Richard,  and  30  others,  A  dictionary  of  applied 

physics.  Vol.  1 ,  1922,  pp.  470-7.  MacMillan  &  Co.,  Londoti 
}  Laiignuiir,  Irving,  Convection  and  radiation  of  heat,  Trans. 

Anicr.  Electrocbem.    See,  Vol.  23,  191 3,  p.  299. 
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then  for 


assumed  to  be  2660°  absolute  (2200°  F 
sample  No.  4  the  factor 

(t,*  1/)=  III  X  lo^-, 

and  for  sample  No.  2, 

(t.* — 1,^)=  122  X  10'-, 
or  an  increase  of  10  per  cent,  in  the  amount  of  neat 
radiated.    However,  because  of  the  fact  that  combus- 
tion in  the  furnace  is  not  instantaneous  and  for  other 


able  constants,  may  express  actual  rates  of  heat  trans- 
ference.* 

The  last  two  items  in  Table  3  show  gross  furnace 
efficiences  and  stack  losses  for  the  four  gas  samples. 
The  calculated  furnace  efficiency  includes  all  of  the  heat 
that  would  be  given  up  by  the  gases  in  the  furnace  if 
combustion  were  complete,  with  no  excess  air,  and  if 
the  gases  left  the  furnace  at  2200°  F.  ;  it  includes  a 

TABLE  in. 

Theoretical  flame  temperatures  of  producer  gas. 


Producer  Gas. 

Sample 

Sample 

Sample 

Sample 

No.'  I. 

No.  2. 

No.  3- 

No.  4. 

CO,   

per  cent. 

2.35 

5.10 

6-95 

9-15 

CO  

31.60 

27.30 

25.40 

21.70 

H2   

11.60 

15-50 

18.30 

19.65 

CH^   

305 

3-05 

3-40 

340 

N,   

.5140 

49-05 

45-95 

46.10 

Gross  calorific  value 

...  B.t.u. 

170-5 

169.4 

175-8 

168.3 

Net  calorific  value 

162.4 

159-4 

164.2 

156. 1 

{a)  Theoretical  flame  temperature  ... 

°F. 

3375 

3320 

3330 

3240 

(b)  Theoretical     flame  termperature 

less 

calculated  radiation  from  non-luminous 

flame 

...  °F. 

3195 

3160 

3175 

3100 

Products  of  combustion  : 

CO2   

per  cent. 

17-5 

16.9 

16.6 

16.3 

H2O   

8.4 

10.3 

II. 7 

12.5 

N2   

74.1 

72.8 

71.7 

71.2 

At  flue-gas  temp,  of  2200°  F.  : 

Heat  utilised  in  furnace 

387 

37-7 

38.0 

36.0 

Heat  lost  in  stack  gases 

61.3 

62.3 

62.0 

64.0 

reasons,  the  true  flame  temperature  is  always  several 
hundred  degrees  lower  than  the  theoretical  flame  tem- 
perature. If  the  same  calculations  be  repeated  with 
flame  temperatures  of  2500°  F.  and  2560°  F.  for 
samples  No.  4  and  2  respectively,  it  will  be  seen  that 
at  actual  furnace  temperatures  an  increase  of  60°  F. 
in  flame  temperature  gives  an  even  greater  increase  in 
the  rate  of  heat  transference  by  radiation,  for  then  for 
sample  No.  4, 

(t,"— t,'')=27x  10'-, 

and  for  sample  No.  2, 

(t/-t/)  =  33x  10-, 

or  an  increase  of  16.5  per  cent,  in  the  amount  of  heat 
radiated. 

It  should  be  remembered  that  calculated  flame  tem- 
peratures or  calorific  intensities  are  not  attainable  in 
practice.  The  nearness  to  which  actual  flame  tempera- 
tures may  approach  theoretical  flame  temperatures  is 
governed  by  the  composition  of  the  gas  and  the  condi- 
tions of  furnace  operation* 

Flames  are  complicated  phenomena  and  the  equa- 
tions given  above  have  been  applied  with  only  tolerable 
success  in  actual  operations.  However,  the  factor 
(ij — f,)  for  convection  and  ({2* — ^i")  for  radiation,  seem 
to  provide  a  satisfactory  means  for  comparing  rates  of 
heat  transference  from  hot  gases,  and,  if  used  with  suit- 


*  Bone,  W.  A.,  "Coal  and  its  Scientific  Uses."    Work  cited. 


large  amount  of  heat  which  is  not  utilized  in  perform- 
ing^ useful  work,  part  of  which  is  used  to  heat  the 
masonry  of  the  furnace  and  part  is  lost  from  the  furnace 
by  conduction,  radiation,  and  convection. 

Furnace  efficiencies  are  lower  when  the  gas  has  a 
high  hydrogen  content.  This  is  because  of  the  heat 
carried  away  in  the  water  vapour  which  is  formed  by 
the  combustion  of  hydrogen.  Of  course,  these  efficien- 
cies obtained  from  calculations  based  on  the  purely 
arbitrary  assumption  that  the  products  of  combustion 
leave  the  furnace  at  2200°  F.  can  not  be  taken  as 
representative  of  the  true  efficiencies  given  by  the 
different  g^ases  in  furnace  operation,  because  the  flue- 
gas  temperature  will  be  governed  by  the  nature  of  the 
thermal  process  and  by  the  efficiency  of  heat  transfer 
in  the  furnace,  which  is  in  part  a  function  of  the  com- 
position of  the  gases,  as  pointed  out  in  the  discussion 
of  radiation  from  flames.  The  calculations  do  show, 
however,  a  slight  advantage  in  favour  of  carbon 
monoxide. 

(To  he  continued.) 

*  The  following  references  contain  data  on  heat  transference  from 
flames  :  Wood,  R.  W.,  Physical  Optics,  The  MacMillan  Co., 
New  York,  191 1,  pp.  591-623. 

Kreisinger,  H.,  and  Ray,  W.  T.,  The  transmission  of  heat  into 
steam  boilers.  Bulletin  18,  Bureau  of  Mines,  1912,  180  pp. 

Bell,  J.  H.,  An  outline  of  the  theory  of  heat  transmission  and 
absorption  in  application  to  ordinary  engineering  problems. 
Proc.  Eng.  Soc.  West.  Pa.,  Vol.  32,  1916-17,  pp.  797-845- 

Kreisinger,  H.,  Blizard,  John,  Augustine,  S.  E.,  and  Cross, 
B.  J.,  An  investigation  of  powdered  coal  as  fuel  for  power- 
plant  boilers.    Bull,  223,  Bureau  of  Mines,  1916,  92  pp. 
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The  Society  of  Glass  Technology. 


The  eighty-eighth  meeting  of  the  Society,  held  in 
Stourbridge  on  March  17th,  1926,  was  undoubtedly 
a  great  success.  The  friendlv  spirit  which  is  becom- 
ing quite  a  feature  of  these  gatherings  was  very  evi- 
dent and  members  had  ample  opportunity  for  indulg- 
ing the  desire  for  discussion  of  points  of  interest  not 
on  tiie  official  programme. 

A  number  of  members  stayed  in  Birmingham  on  the 
night  of  the  i6th,  and  arrived  in  Stourbridge  full  of 
the  "  joie  de  vivre,"  if  appearances  were  to  be  judged. 

Interesting  Visits. 

(i).  The  party,  numbering  about  thirty,  assembled 
at  the  Coalbournhill  Glassworks,  where,  by  the  cour- 
tesy of  Messrs.  Thomas  Webb,  Corbett  and  Co.,  Ltd., 
the  .methods  of  production  of  jugs,  wine  glasses  and 
table  ware  in  general  were  inspected.  The  various 
methods  employed  for  the  decoration  of  the  glassware, 
including  cutting,  intaglio,  engraving  and  etching, 
were  also  shown,  and  the  visitors  expressed  their 
sincere  appreciation. 

(2.)  Leaving  the  Glassworks,  a  visit  was  then  paid 
to  the  home  of  Mr.  Philip  Pargeter  in  wStourbridge. 
Mr.  Pargeter  kindly  showed  his  fine  specimens  of 
cameo  work,  including  the  famous  reproduction  of  the 
Portland  Vase,  and  the  original  Milton  Vase,  designed 
and  executed  by  the  late  Mr.  John  North  wood,  senior. 
The  blanks  for  these  pieces  were  made  at  the  Red 
House  Glass  Works,  Wordsley,  belonging  to  Mr. 
Pargeter's  uncle,  who  purchased  the  cameo  pieces  for 
a  sum  running  into  four  figures.  Rare  specimens  of 
Old  English,  X'enetian,  and  Bohemian  glass  work  were 
also  on  view,  and  a  hearty  vote  of  thanks  was  accorded 
to  Mr.  Pargeter  for  his  hospitality  and  courtesy. 

The  Luncheon. 

Some  forty  members  assembled  for  luncheon  at  the 
Talbot  Hotel,  the  President  of  th.-  Society,  Mr.  T.  C. 
Moorshead,  presiding.  The  Mayor  of  Stourbridge, 
(Mr.  R.  L.  Mathews),  Mr.  J.  S.  Williams-Thomas, 
O.B.E.,  and  Mr.  W.  H.  Stuart  were  the  guests  of  the 
Society. 

The  President  proposed  the  toast,  "The  Glass  Indus- 
try of  Stourbridge,"  coupled  with  the  names  of  the  two 
distinguished  guests,  Mr.  J.  S.  Williams-Thomas  and 
Mr.  W.  H.  Stuart.  This  was  the  President's  first 
visit  to  Stourbridge,  and  he  had  never  had  a  previous 
opportunity  of  visiting  one  of  the  works  which  had 
made  the  district  so  famous.  He  had,  however,  heard 
from  the  late  Mr.  Libbey,  in  the  United  States,  much 
about  the  famous  glasshouses,  where  much  of  Mr. 
Libbey's  early  knowledge  was  gained. 

In  the  course  of  his  reply  Mr.  Williams-Thomas 
expressed  his  thanks  for  the  good  wishes  extended  to 
the  Stourbridge  glass  trade,  and  outlined  some  of  the 
grave  disadvantages  under  which  it  was  labouring. 
He  and  Mr.  Stuart  had  been  connected  with  it  for  over 


sixty  years  ;  they  were  proud  of  it,  and  appreciated  all 
that  was  done  for  it  by  the  Society  of  Glass  Technology. 
Much  help  had  already  been  given  by  the  Department 
at  Sheffiicld  LIniversity,  and  he  hoped  that  greater 
discoveries  still  lay  in  store  for  them,  in  order  to  keep 
up  with  the  ti.mes  and  maintain  the  great  name  attached 
to  the  glassware  of  the  district.  With  Professor 
Turn^-r  and  his  colleagues  as  advisers  and  helpers,  the 
future  could  be  faced  with  confidence. 

Mr.  Stuait  supported  what  Mr.  Williams-Thomas 
had  said,  and  spoke  of  the  copying  of  patterns  prac- 
tised by  the  foreigner.  He  .maintained  that  in  the  pro- 
duction of  the  best  goods,  and  in  the  backing  of  British 
goods  by  the  British  public,  lay  the  hope  for  the  future 
existence  and  prosperity  of  the  glass  trade. 

The  Mayor  of  Stourbridge  submitted  the  toast,  "  The 
Continued  Success  of  the  Society  of  Glass  Technology  " 
coupled  with  the  name  of  Professor  Turner.  He 
testified  to  the  reputation  held  in  New  York  by  Stour- 
bridge 35  years  ago,  for  the  production  of  the  finest 
glass  in  the  world.  This  reputation  was  still  upheld. 
Considerable  benefit  must  accrue,  he  said,  from  the 
study  of  the  science  of  the  industry,  and  he  wished  the 
greatest  success  to  the  Society  which  aimed  at  helping 
all  interested  in  the  glass  trade  throughout  the  world. 

Professor  Turner,  being,  as  he  said,  "  an  infant  in 
arms,"  called  upon  Mr.  W.  Butterworth  (Senior) 
President-designate,  to  reply  to  the  toast.  Mr 
Butterworth  spoke  of  the  diversity  of  uses  of  glass, 
combined  with  its  wonderful  beauty,  and  said  he  was 
proud  of  the  glass  trade.  The  trade  should,  he  said, 
be  proud  of  itself,  not  only  for  its  glass,  but  also  for 
its  glassmakers,  no  finer  examples  of  whom  could  be 
found,  than  the  two  guests  present. 

The  Eighty  eighth  Ordinary  Meeting. 

Mr.  T.  C.  Moorshead  presided  at  the  meeting  which 
followed  the  luncheon.  One  application  for  collective, 
and  three  for  ordinary  membership  were  accepted,  the 
applications  being  received  from  Norway,  Canada  and 
Russia. 

Three  papers  were  read  and  discussed,  the  first  of 
these,  presented  by  Professor  Turner,  being,  "  The 
Flashing  of  English  Crystal  by  Cobalt  Blue  Glass,"  by 
Professor  W.  E.  S.  Turner,  and  Mr.  F.  Winks, 
M.  Sc.  Tech. 

The  authors  had  determined  the  coefficients  of  ex- 
pansion of  two  series  of  glasses  from  the  ordinary 
room  temperatures,  up  to  the  softening  range,  with  a 
view  to  investigating  whether  the  failures  in  flashing 
cobalt  blue  glass  on  to  clear  crystal  were  due  to  a 
difference  in  the  expansion  co-efficients.  The  two  series 
of  glasses  studied  were  a  lime-soda-silica,  and  a  lead 
crystal  series  and  to  the  parent  member,  definite  incre- 
ments of  cobalt  were  introduced,  until  a  maximum  CoO 
content  of  0.5  per  cent,  was  reached. 

The  results  obtained  showed   that  the  introduction 


192 


CLASS 


April,  1926. 


Another   Scientific  Development 

THE   HARTFORD  LEHR 

IS  CREATING 

A  NEW  STANDARD  OF  ANNEALING 


Commercial 

operation  in  many 
leading  American 
factories  has 
proved  that 

THE   HARTFORD  LEHR 

1.  Gives  "  GRADE  A  "  ANNEALING  at  all  times. 

2.  Saves  FUEL  (as  high  as  85%  saving  has   been  shown). 

3.  „  WARE  (No  "  Lehr  Loss  "). 

4.  „  LABOUR. 

5.  „  SPACE. 

6.  ,.  UPKEEP  EXPENSE. 

The  British  Hartford-Fairmont  Syndicate  Ltd. 

142  -  143  Audrey  House,   Ely  Place,  London,  E.C.I 
"HARTFORD"  AUTOMATIC  FEEDERS  -  FORMING  MACHINES  -  LEHRS 


April,  1926. 


GLASS 


193 


of  CoO  into  the  glasses  modified  the  expansion  to  a 
very  slight  extent.  The  failures  experienced  in 
attempting  to  weld  a  blue  glass  on  to  a  clear  one,  were 
not  due  to  appreciable  differences  in  the  expansion  co- 
efficients, but  rather  to  the  differences  in  the  rates  at 
which  the  two  glasses  cool  and  set.  The  addition  of 
the  colouring  oxide  in  both  types  of  glasses  studied, 
tended  to  shorten  the  working  range,  hence,  the 
practice  of  softening  the  blue  glass  somewhat,  was 
beneficial. 

An  interesting  discussion  followed,  in  which  several 
members  took  part,  and  Professor  Turner  replied. 

The  second  paper,  presented  b}'  Professor  Turner, 
was  entitled  "  Some  Notes  on  the  Use  of  Sillimanite  in 
Glass  Works  Practice,"  by  Mr.  .A.  Cousen,  JM.Sc,  and 
Professor  ^^^  E.  S.  Turner. 

Professor  Turner  stated  that  the  main  object  of 
giving  this  paper  was  to  promote  discussion,  and  to 
induce  manufacturers  to  give  their  observations  on  the 
behaviour  of  sillimanite  in  works  practice.  Results  of 
laboraton,-  tests  had  previously  been  given,  and  it  was 
hoped  that  results  of  tests  on  a  commercial  scale  could 
now  be  discussed. 

The  Professor  stated  that  sillimanite  had,  to  his 
knowledge,  been  employed  in  works  practice  for  the 
following  purposes  : — 

(1)  for  j>ots  or  potettes, 

(2)  for  the  hearths  of  gas  ports, 

(3)  for  covering  sieges  of  pot  furnaces, 

(4)  for  the  construction  of  gates  or  dams  in  flow 

feeders,  and  the  Danner  tube-drawing  machine, 

(5)  for  pot  rings, 

(6)  in  the  form  of  slip  or  paste  in  regenerator  stacks. 

Sillimanite  showed  at  its  best  under  high  tempera- 
ture firing.  Pots  and  potettes  had  been  found  to 
resist  corrosion  by  glass  better  than  those  made  of 
clay.  The  gaps  produced  between  the  blocks  in  the 
gas  ports  examined,  emphasized  the  need  for  initial 
firing  to  a  high  temperature.  All  reports  of  sillimanite 
in  siege  linings  appeared  to  be  satisfactory  when 
sufficient  bonding  ball-clay  was  used  in  the  mixture, 
and  a  sufficiently  thick  layer  was  applied.  When  fired 
to  high  temperatures  beforehand,  gates,  and  pot  rings 
gave  satisfactory  service,  while  regenerator  blocks 
were  well  preserved  by  a  slip  or  paste  of  seven  parts  of 
sillimanite  to  three  parts  of  ball-clay. 

The  President  thanked  Professor  Turner  for  this 
interesting  contribution,  and  said  that  he  was  par- 
ticularly interested  in  the  lining  of  regenerator  stacks. 

Mr.  H.  Webb  asked  what  was  the  lowest 
temperature  at  w'hich  sillimanite  gave  good  service. 

Mr.  J.  Northwood  asked  in  what  type  of  furnace  the 
sillimanite  sieges  had  been  tried,  as  the  mechanical 
action  necessary  in  removing  the  rubbish  from  an  old 
type  direct-fired  furnace,  might  seriously  affect  the  life 
of  the  sillimanite.  He  advised  getting  up  a  ring  and 
a  pot  together. 

Mr.  W.  F.  Pearson  enquired  as  to  the  composition 
of  the  glass,  the  temperature  of  the  furnace,  and  the 
composition  of  the  sillimanite  mixture  used  in  the 
case  of  the  remarkably  good  potette  cited  by  the  authors 
of  the  paper. 


Mr.  E.  A.  Coad-Pryor  asked  in  what  types  of  glass 
the  sillimanite  rings  would  float. 

Mr.  E.  Threlfall  raised  the  question  of  uniformity  of 
composition  of  sillimanite  on  the  market. 

Mr.  F.  G.  Clark  stated  that  sillimanite  gave  very 
good  results  in  resisting  corrosion  by  glass  except 
when  salt  cake  was  used  in  the  batch. 

In  the  course  of  his  reply.  Professor  Turner  said 
that  he  was  inclined  to  say  that  sillimanite  was  effective 
at  temperatures  above  1100°  C.  He  might  add  to  the 
information  he  had  previously  given,  a  statement  that 
sillimanite  bricks  or  blocks  were  quite  useless  when 
placed  in  a  stream  of  dust  carrying  highly  ferruginous 
ash. 

The  third  paper,  by  Mr.  P.  Marson,  entitled,  "  Some 
Remarks  upon  Recuperative  Gas=fired  Furnace 
Practice,"  was  read  for  the  author  by  Mr.  F.  G.  Clark. 

The  author  preferred  the  type  of  recuperative  fur- 
nace with  vertical  air  channels,  originally  designed  by 
Gaillard  and  Hallot,  because  the  tendency  to  short 
circuit  was  less  in  this  type  than  any  other.  The  need 
for  experienced  control  was  emphasised,  as  under  in- 
efficient handling,  a  whole  furnace  full  of  pots  could 
be  ruined  in  a  night. 

Attention  was  directed  to  the  choice  of  suitable,  hard- 
burnt,  and  well  shrunk  refractories  for  the  construction 
of  the  furnace  chamber  and  its  siege.  From  his  own 
experience,  the  author  found  that  the  best  and  cheapest 
form  of  siege  was  one  made  up  with  ground  potsherds 
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We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supplied  to  us  which  have  been  working  for  2^  years.  These 
are  still  in  perfect  condition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  They  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 
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TRADE  NOTES. 

Mr.  R.  L.  Frink  is  once  more  in  England  and  is 
looking-  up  his  old  friends  and  acquaintances. 

o    o  o 

Mr.  V.  Mulholland,  of  the  Hartford  Empire  Com- 
pany, who  was  chiefly  responsible  for  the  develop- 
ment of  the  new  "  Hartford  Lehr  "  (see  our  February 
issue)  is  now  in  England  and  numerous  manufacturers 
have  had  the  opportunity  of  discussing-  this  extre,mel\ 
interesting  equipment  with  him. 

<i>     o  o 

According  to  information  just  received  from  Wm. 
J.  Miller,  Inc.,  several  new  features  have  been  intro- 
duced in  connection  with  the  automatic  feeders  made 
by  the  compan\ . 

By  the  use  of  a  special  aluminium  alloy  the  weight 
of  the  shear  mechanism  has  been  reduced  about  ninety 
pounds,  whilst  an  additional  adjustment  has  been  in- 
corporated, whereby  the  blades  can  be  adjusted  verti- 
cally whilst  in  operation,  thus  obviating  the  use  of 
shims  and  liners. 

All  feeders  now  being  shipped  will  be  pro\  ided  with 
these  improvements  which  have  been  thoroughly  triet' 
out. 

Upon  the  inv-itation  of  the  Directors,  the  Mayor  and 
Mayoress  of  Salford  and  a  number  of  other  ladies  and 
gentlemen  recently  visited  the  glassworks  of  Butter- 
worth  Bros.,  Ltd.,  Manchester,  which  have  just  been 
largely  extended.  After  proceeding  through  the 
glasshouses,  and  watching  the  actual  manipulation  ol 
the  glass  at  the  furnaces,  the  visitors  were  shown  the 
various  finishing-  processes.  In  the  glass-cutting  de- 
partment each  member  of  the  party  was  presented 
with  cut-glass  napkin  ring-s  as  souvenirs  of  the  occa- 
sion. 

.At  the  close  of  the  visit  the  party  was  entertainc 
to  lunch  by  the  managing  director  of  the  company,  M' . 
Walter  Butterworth,  M.A.,  J. P.  In  proposing  a  vote 
of  thanks  the  Mayor  of  -Salford  (Aldcrm  in  Delves, 
J. P.)  spoke  of  the  happy  relationship  existing  between 
Mr.  Butterworth  and  his  employees. 

<><><> 

Owing  to  the  conspicuous  success  of  the  British 
Industries  Fair  in  February,  it  has  been  definitely 
decided  to  hold  the  Fair  again  next  year  at  approxi- 
mately the  same  time.  Many  exhibitors  this  year 
ha\-e  already  reserved  space  for  next  year. 

000 

We  understand  that  considerable  success  has  been 
obtained  on  the  Continent  in  the  use  of  a  special  form 
of  powdered  pumice  ff>r  the  manufacture  of  insulating 
bricks  and  powders 

-fl>    o  <> 

The  Federation  of  British  Industries  has  set  up  a 
Committee  to  consider  in  detail  the  reactions  upon  in- 
dustry of  the  recommendations  embodied  in  the  report 
of  the  Coal  Commission. 


According  to  a  notice  issued  by  the  D.O.T.,  reports 
from  Prague  indicate  that  the  local  glass  industry  has 
of  late  suffered  from  a  general  decline  of  employment. 
Export  especially  shows  a  marked  decrease,  mainly 
owing"  to  the  new  increased  customs  duties  in  Germany. 
Even  in  January  when  all  these  new  increases  had  not 
entered  into  force  exports  to  Germany  showed  a  de- 
crease of  200  wagons.  Since  then  the  situation  has  got 
worse  especially  as  regards  the  hollow  glass  industry. 
It  has  been  generally  remarked  that  this  branch  of 
industry,  even  in  its  cheaper  products,  is  being  ousted 
from  foreign  markets  owing  to  the  revival  of  competing 
industries.  The  decrease  in  orders  has  caused  a  re- 
striction of  output.  Many  firms  have,  it  is  stated, 
reduced  their  production,  and  in  some  cases  workers 
have  been  dismissed. 

<t>    <s>  o 

In  connection  with  the  Competition  of  Industrial 
Designs,  organised  by  the  Royal  Society  of  Arts,  by 
kind  permission  of  the  Executive  Council  of  the  Imperial 
Institute,  this  year's  Competition  will  be  held  in  the 
Upper  East  Gallery  of  the  Imperial  Institute,  South 
Kensington.  Full  particulars  of  the  Scholarships  and 
Prizes  offered  in  connection  with  the  Competition  can 
be  obtained  from  the  Secretary  of  the  Royal  Society  of 
Arts,  Adelphi,  London,  W.C.2.  Applications  for 
forms  of  entry,  labels,  and  instructions  must  be  sent 
to  the  Secretary  between  the  ist  and  15th  of  May. 

<;>    o  <5> 

It  is  hoped  that  the  "  Stained  Glass  Association  of 
.America  "  who  are  meeting  in  England  the  latter  end 
of  May  and  early  June,  will  attend  the  Annual  Dinner 
of  the  Society  of  Glass  Technology. 

<><>'$> 

In  connection  with  the  proposed  Federation  of  Glass 
Bottle  and  Container  Manufacturers,  we  understand 
that  a  meeting  was  held  in  London  on  March  30th,  at 
which  it  was  decided  to  proceed  with  the  scheme.  A 
committee  was  elected  to  discuss  details  and  report  to 
a  meeting  to  be  called  later. 

<s>    o  <> 

According  to  a  statement  in  the  House  of  Commons 
by  Mr.  J.  P.  Hannon,  the  pere-entage  of  unemployed 
in  the  glass  bottle  making-  industry  was  20.1  per  cent, 
on  January  25th  this  year. 

000 

Sir  W.  Peat  has  been  appointed  receiver    for  the 
Rylands  Glass  and  Engineering  Co.,  Ltd.,  Barnsley. 
<t>  •<t> 

We  understand  that  the  question  of  holding  a  "  Glass 
Convention  "  in  1927  is  now  being  discussed  and  that 
the  proposal  has  been  very  favourably  received. 

<$>    o  <j» 

It  is  stated  that  at  the  request  of  the  Glass  Manu- 
facturers Association,  the  Czecho-Slovakian  Govern- 
ment has  decided  to  refuse  passport  visas  to  skilled 
glass-makers  who  wish  to  emigrate.  So  far  the  glass 
workers  union  has  taken  no  action. 
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YOU   ARE  BOUND  to  improve  the  quality 
and  output  of  your  bottles  and  jars  if  you  use 
GOOD  MOULDS. 

We  supply  moulds  having  the  highest  possible 
workmanship  and  finish.  They  are  produced 
from  the  best  crucible  chilled  castings  and  are 
machined  throughout  to  precifion  gauges  by 
practical  mouldmakers. 

Our  service  of  quick  deliveries  and  guaranteed 
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PRACTICAL  EXPERIENCE. 
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admtxed  with  the  minimum  possible  amount  of  plastic 
binding-  clay,  stamped  in  situ,  with  a  superficial  2-inch 
layer  of  sillimanite  or  andalusite  material  bonded  with 
8  per  cent,  of  ball-clay.  This  potsherd  mixture  was 
also  recommended  for  patching  up  openings  that  had 
appeared    in  a  siege  in  the  course  of  working. 

Another  feature  demanding  the  careful  attention  of 
the  purchaser,  is  the  design  of  the  g-lass  pocket,  and 
one  very  suitable  design  was  described,  having  a 
ternary  air  inlet,  providing  for  sufficient  combustion  of 
the  gas  passing  towards  the  main  secondary  air  stage. 
The  pocket  was  thus  kept  at  a  suitable  temperature, 
enabling  it  to  be  emptied  in  a  few  minutes. 

A  self-contained  furnace  with  step-grate  producers 
was  considered  fa\  ourably,  on  account  of  its  simplicity, 
low  initial  cost,  and  maintenance  cost,  as  compared 
with  a  producer  plant  built  away  from  the  furnace. 
The  latter  plant  was  caipable  of  the  production  of  better 
gas,  but  entailed  a  considerable  amount  of  labour  and 
precaution  in  working.  The  step-grate  producer  bviilt 
;n  close  conjunction  with  the  furnace  was  quite 
efficient. 

Pot  failures  were  classified  as  due  to  : — 

(1)  The  composition  and  nature  of  the  pot  clay  mix- 
tures, their  manufacture  and  annealing. 

(2)  Faulty  furnace  operation  or  design. 

(3)  The  method  of  treatment  of  the  pot  and  to  the 
shape  or  design  of  the  pot  itself. 

In  view  of  the  numerous  data  published  on  the  com- 
position of  pot  clay  mixtures,  the  author  merely  pointed 
out  that  recuperative  furnace  practice  called  for  a 
higher  proportion  of  grog. 

Among  the  many  f:  ctors  responsible  for  pot  failures 
in  the  second  class,  the  admission  of  excess  free  air 
into  the  furnace  was  placed  first.  This  might  occur 
following  upon  difficulties  met  with  in  emptying  glass 
pockets,  or  due  to  insufficient  gas,  as  a  consequence  of 
inaccessible  obstruction  in  the  gas  mains.  Excessive 
stack  draught  was  also  a  cause  of  trouble  ;  recupera- 
tive furnaces  responding  better  to  an  increase  on  tln^ 
secondary  air  and  gas  supply  than  to  an  inci  case  in  the 
main  draught. 

Considering  the  effect  of  furnace  design,  narrow  air 
and  g^as  ducts  were  found  to  subject  the  pots  to  local 
heating,  and  larger  ducts  and  ports  were  preferred. 
The  smaller  the  furnace,  the  greater  is  the  risk  of  the 
loss  of  heat  during  pot  setting. 

The  author  was  inclined  to  sacrifice  the  advantage 
of  tapered  pots  in  apportioning  more  of  the  batch  in 
the  zone  of  greatest  heat  in  the  furnace,  to  the  greater 
security  in  pot  life  attendant  upon  the  use  of  the  ver- 
tical-sided pot. 

Several  members  took  part  in  a  lively  discussion,  in 
the  course  of  which  Mr.  M.  H.  Edwards  testified  to 
the  keen  desire  of  the  pot-makers  to  help  the  glass 
manufacturers,  adding^,  "  We  get  more  worry  over 
the  glass-house  pots  than  everything  else  put  together, 
and  yet  they  form  only  5  per  cent,  of  our  business." 

Two  other  papers  had  to  be  taken  as  read,  owing  t- 
the  lack  of  time.    They  were  : — 

(a)  "  The  Effect  of  Chlorides  on  the  Melting  and 
Working  of  Potash-Lead  Oxide=Silica  Glasses,"  bv 
Edith  M.  Firth,  B.Sc,  F.  W.  Hodkin,  B..Sc.,  Constance 


M.  Muirhead,  B.Sc,  M.  Parkin,  M.Sc,  and  Prof. 
W.  E.  S.  Turner. 

(b)  "  The  Production  of  Opalescence  by  Chlorides 
in  Potash=Lead  Oxide=Silica  Glasses,"  by  Edith  M. 
Firth,  B.Sc,  F.  W.  Hodkin,  B.Sc,  Constance  M. 
Muirhead,  B.Sc,  and  Prof.  \V.  E.  S.  Turner. 

THE  NEXT  MEETING- 
SHEFFIELD,  APRIL  21st. 

The  Annual  (leneral  Meeting  of  the  Society  will  be 
held  in  Sheffield,  on  April  21st,  when  the  election  of 
Officers  and  Members  of  the  Council  will  take  place. 

Mr.  W.  Butterworth  (Senior),  of  Messrs.  Butter- 
worth  Bros.,  Ltd.,  Manchester,  is  the  President 
designate. 

Several  papers  of  interest  are  to  be  presented,  deal- 
ing with  the  following  subjects  : — 

(1)  The  examination  of  pots,  etc. 

(2)  The  de\itrification  of  lead  borate. 

(3)  Tiie  qualitative  determination  of  selenium  in 
glass. 

(4)  The  piu'ification  of  sand. 

V.  D. 


-000- 


During  1925  the  United  States  consumption  of 
polished  plate  glass  was  135,000,000  sq.  feet  of  which 
about  16,000,000  sq.  feet  were  imported. 


For  Breaking  down 
Glass  Gullet 

the  Sturtevant  Roll  Jaw  Fine  Crusher  is  the  ideal 
machine.  It  can  be  adjusted  to  give  a  coarse  or 
fine  product,  and  the  mechanism  ensures  smooth 
running,  slow  speed,  and  the  mmimum  of  power. 
Write  for  free  leaflet  G.L.  1541. 

TURTEVANT 


k^O.  Ltd. 

[14QQUE.LN  VICTORIA  5T  LONDON  E..C.4 
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New  DEVELOPMENTS  in 
GLASS  FURNACES: 

TEISEN  New  Wasp-Shape  continuous 
Tank  Recuperative  Type 

with  longitudinal  travel  of  flame.  The  most  up-to-date 
Machine  Tank,  possessing  Stream  line  features  and  securing  : 

High  Efficiency 
Long  Life 

Constancy  of  Temperature 
Easy  Means  of  Regulation 
Good  Access  to  Repair  to  the  Throat 

TEISEN  New  T  Shape  Cross  Flame 
Tank  Regenerative  Type 

For  the  largest  capacities  securing  : 

High  Output  with  Economy  of  Fuel 

by  better  utilisation  of  the  flame.       Designed  on  the  prin- 
ciple of  the  Modern  Open  Hearth  Furnace. 

LET  ME  STUDY  YOUR  PROBLEMS. 
Individual  Attention  to  all  Furnace  Matters. 


Write  Now— 

Th.  TEISEN,  C.  E. 

Furnace  Engineer, 

20a,  Temple  Street, 

BIRM  INGHAM. 

•P/.one-Central  1806.     CaWes-TETE.  BIRMINGHAM 


AIR  COMPRESSORS 
&    VACUUM  PUMPS 


As  Illustrated 
in  5  sizes 

from 
10  to  80 
cubic  feet  per 
minute 

Other  types 
Larger  sizes 

Any  Pressure 
or  Vacuum 


LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS,  BEDDINGTON 
Nr.  CROYDON.  Surrey 

Telephone:  CROYDON  1698. 


The  New  O^Neill  No.  44 
Blowing  Machine. 

A  well  built,  high  speed  blowing 
machine  with  a  range  from  6  oz. 
to  40  oz.  in  capacity.  Operating 
speeds  up  to  23  per  minute 
depending  on  the  class  of  ware 
being  made.  Have  our  London 
representative  give  you  the  details. 

THE   O'NEILL   MACHINE  CO., 

TOLEDO,   OHIO,  U.S.A. 


LONDON  OFFICE :  10  SAVOY  ST.,  STRAND,  LONDON,  W.C.2. 


April,  1925. 
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The  Use  of  Compressed  Aix-Contmaed. 


By  ROBERT  WILSON. 


Real  Volumetric  Efficiency.  The  product  of  th.; 
results  obtained  for  "  apparent  volumetric  efficiency  " 
and  "  the  reduction  of  volumetric  efficiency  due  lo 
initial  heating,"  will  show  the  actual  volume  of  air 
dealt  with  at  at  mospheric  temperature  only,  and  still 
leaves  the  volumetric  losses  due  to  low  suction  pressure 
and  leakage  to  be  recognised.  These,  it  was  decided, 
could  be  assumed  to  be  1.5%  and  i%  respectively. 
Real  volumetric  efficiency,  therefore,  can  now  be 
estimated. 

Pressure  Per  sq.  in. 
/  >    .  ,  .  40/6.     ■  100/6. 

(ij  Apparent  volumetric  efficiency, 

from  example  (4)  is  .9205  .8186 

(2)  The   reduction   due   to  initial 

heating  from  example  (7)  is       .963  .9285 

(3)  The    reduction    due    to  low 

suction  pressure  as  above 

(4)  The  reduction  due  to  leakage 

as  above  is  .99  .99 

Therefore  "  real  "  volumetric 
efficiency  is  the  product  of 
these = say  .87 

or  87%  74% 

These  results  mean  that  of  the  total  piston  displace- 
ment volume  only  87%  and  74%  is  delivered  from  the 
cylinder  when  the  terminal  pressure  in  the  cylinder 
is  40  lb.  and  100  lb.  per  .sq.  in.  respectively. 

It  will  be  aippreciated  that  these  are  theoretical 
values,  and  that  approximate  figures  only  can  be 
obtained  by  the  methods  used.  The  results,  however, 
are  a  good  indication  of  those  to  be  expected  from  a 
compressor  on  the  test-bed— which  is,  of  course,  the 
only  method  by  which  they  can  be  ascertained  definitely. 
It  will  be  apparent,  however,  that  the  compressor, 
when  tested  for  capacity,  must  deliver  continuously  at 
the  specified  working  pressure.  The  method  of 
measuring  the  volume  delivered  while  the  pressure  is 
raised  from  a  lower  to  the  working  pressure  does  not 
reflect  the  full  extent  of  the  losses  which  occur  mider 
working  conditions.  The  volume  of  free  air  delivered 
and  the  power  required  to  drive  the  machine  are  the 
two  principal  standards  by  which  air  compressors 
should  be  compared,  and  although  the  results  shown 
above  are  approximate  only,  they  should  prove  a  useful 
guide  to  the  user  when  he  has  .such  a  task  in  hand,  and 
more  especially  if  the  machines  he  is  comparing  include 
any  for  which  piston  displacement  only  is  given. 
Some  idea  of  volumetric  efficiency  is  necessary  when 
piston  displacement  only  is  given,  and  although  the 
practice  of  rating  compressors  on  the  volume  of  free 
air  actually  delivered  is  now  much  more  general,  the 
lesults  given  above,  together  with  those  which  can 
be  obtained  from  the  diagram  in  Fig.  (8)  may  still 
prove  serviceable  to  the  user. 

Fig.  (8)  shows  a  diagram  from  which  can  be 
obtained  the  volumetric  efficiency  for  different  clearance 
ratios  and  different  air  pressures.  The  curves  have 
been  calculated  by  the  methods  used  for  the  theoretical 


computations  given  above,  and  for  single-stage  com- 
pression only. 

<XsArv^rtc£  HfiTio  -    i%  37.         17.  s\  tr. 


<nnk         ssz  sozi 
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Final  temperature  of  compression.  It  is  interesting 
here  to  note  the  effect  of  initial  temperature  on  the 
final  temperature  of  compression.  Wheras  in 
example  (5)  the  intial  temperature  was  taken  as  equal 
to  that  of  the  atmosphere,  viz.  60°  F,  example  (7) 
showed  that  this  temperature  was  more  likely  to  be 
about  80°  F  and  100°  F,  when  the  terminal  pressure 
was  40  lb.  and  100  lb.  per  sq.  in.,  respectively.  The 
maximum  cylinder  temperature  with  these  initial 
temperatures  can  be  calculated  from  equation  (8), 
assuming  adiabatic  compression. 

P.  \  1-4—1 


Equation  (8)  T2  =  Ti 


than  T,  = 


=  540 
=  790 


p. 
■29 


14 


and  T, 


F.  absolute  or  330°  F. 

 (40  lb.  pressure) 

•29 


These 
obtained 


=  1014°  F.  absolute  or  554°  F. 

 (100  lb.  pressure) 

results  show  an  increase  over    the  results 

F 


in    example    (5)    of    28.5°  F  and 


respectively,  the  increase  being  due  to  the  initial  heat 
ing  of  the  air  prior  to  compression,  and  indicate  that 
the  maximum  temperature  in  the  cylinder  is  higher  than 
the  theoretical  adiabatic  values  calculated  with  T,  equal 
to  atmospheric  temperature.  It  is  principally  on 
account  of  this  high  initial  temperature  that  multi- 
stage compressors  are  preferable  for  pressures  over 
60  lb.  per  sq.  in.,  as,  with  single-stage  compression, 
apart  from  the  high  volumetric  loss,  the  final  tempera- 
ture of  compression  generally  is  too  high  to  permit 
of  proper  lubrication  of  the  piston  and  cylinder. 
[To  he  continued.) 
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Coloured  Glass  and  Glass  Decoration. 

(CoitiiiiHcd  frjin  pa^c  181). 
printing-  names  and  instructions  upon  small  bottles  and 
containers. 

Another  method  which  can  be  carried  out  at  a  lower 
temperature  is  to  print  or  write  with  a  paint  made 
by  grinding-  2,000  parts  of  boric  Jicid  with  50  parts 
gum  Arabic ;  when  dry,  this  can  be  heated  to  about 
200°  C,  when  the  gum  is  volatilised  and  the  boric  acid 
fuses  to  the  g-lass  to  which  it  adheres  finmly. 

In  the  foregoing  articles  the  writer  has  attempted 
to  draw  attention  to  the  more  attractive  and  interesting 
aspect  of  glass  production. 

At  the  present  time  the  industries  of  the  world,  par- 
ticularly the  British  industries,  are  in  the  melting  pot, 
some  to  emerge  in  a  form  more  suited  to  the  changed 
conditions  of  the  daj',  some  never  to  be  seen  again. 

There  is  a  danger  that  the  production  of 
British  high  class  glassware  may  fall  into  the 
latter  category.  Certainly  the  old  »  conditions 
under  which  the  flint  glass  craftsmen  were  trained 
cannot  be  repeated.  The  boy,  instead  of  commencing 
what  was  little  less  than  a  life  of  slavery  at  eight  or 
nine  years  of  age,  now  enters  the  glasshouse  at  sixteen 
with  all  the  ideas  of  a  man.  These  new  and  improved 
conditions  must  be  met  by  real  intensive  training  on 
properly  organised  lines,  taking  advantage  of  all  that 
chemistry  and  physics  has  placed  at  the  disposal  of 
the  glass  maker. 


PUBLICATIONS  RECEIVED. 

Road  Risks  Illustrated.  The  1926  edition  of  this 
extremely  useful  and  interesting  handbook  has  just  been 
issued  by  the  Royal  Insurance  Company,  Ltd.,  i.  North 
John  Street,  Liverpool.  By  means  of  excellent  photo- 
graphs, many  accidents  of  an  unusual  character  are 
shown,  whilst  statistics  of  the  causes  of  accidents  are 
given,  together  with  a  summary  of  the  legal  points 
which  motor  owners  should  know.  Readers  may 
obtain  copies  on  application  to  the  Company. 

A  Picture  Book  of  English  Glass.  This  booklet, 
which  is  published  by  the  Authorities  of  the  Victoria 
and  Albert  Museum,  South  Kensington,  London,  S.W. 7, 
in  conjunction  with  the  Board  of  Education,  forms  one 
of  a  series  being  prepared  dealing  with  some  of  the 
examples  of  old  English  craftsmanship  which  are  to  be 
seen  there. 

By  means  of  twenty  excellent  photographs  and  brief 
descriptive  matter,  the  period  from  the  late  i6th  century 
to  the  early  18th  century  is  covered,  the  illustrations 
being  chosen  as  representative  of  the  different  stages 
in  the  development  of  glass  craftsmanship  in  this 
country.  It  is  interesting  to  note  that  four  of  the 
examples  chosen  have  been  presented  to  the  Museum  by 
Mr.  Francis  Buckley,  whose  name  and  work  is  well 
known  to  the  majority  of  our  readers. 

The  booklet  can  be  obtained  directly  from  the 
Museum,  price  6d.  (by  post  7(3.). 


DEFECTS   IN  GLASS 

By  Dr.  C.  J.  PEDDLE.  M.B.E.,  F.LC. 

In  response  to  numerous  requests  we  propose  publishing  m  book  form  this 
series  of  articles.  They  are  being  entirely  rewritten  with  additional  illustrations, 
and  will  be  published  at  a  popular  price. 


GLASS  PUBLICATIONS  LTD., 


TALBOT  HOUSE,  ARUNDEL  ST., 
STRAND,  LONDON,  W.C.2. 


A    I  TT'/^IV/I    A  T*!/^        NARROW    NECK    AND    WIDE  MOUTH 

AUIUIVIAIIC  BOTTLE  BLOWING  MACHINE 

No  Transfer  Boy.  No  Take-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  i  oz: 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

May  be  Worked  0.1  Floor  Level-No  Pit  Needed        cod..-A'?.V^^r"DmoX"  b?nt^^^^    we"  er°n"on.on 
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The  Source  of  the  Coloured  Glass  used  in 
Mediaeval  Stained  Glass  Windows. 

By  JOHN  A.  KNOWLES. 
{Continued). 


In  the  Normandy  glass  works  the  schools  of  glass- 
painting-  in  the  South  of  England  had  at  their  very 
door  a  source  where  they  could  draw  their  raw  material. 
To  fetch  glass  thence  was  a  natural  thing  to  do,  when 
ships  were  continually  crossing  to  Normandy  to  obtain 
Caen  stone  for  the  carvers  and  sculptors  of  our 
cathedrals.  There  can  be  but  little  doubt  that 
frequently  glass  and  stone  were  carried  in  the  same 
bottom. 

In  1317  we  find  Exeter  Cathedral  purchasing  "  639 
paice  (peciis)  of  white  glass  bought  at  Rouen. 
;^i5  14s.  gd."  (Exeter  Cath.  Fabric.  Rolls,  quoted  in 
Britton.  "  Hist,  and  Antiq.  of  Cath.  of  Exeter,"  p.  91). 

But  the  use  of  Normandy  glass  was  not  confined  to 
the  south.  In  1508  Sir  John  Petty,  the  glass-painter, 
bequeathed  to  York  Minster  "  vj  tabyls  of  Normandy 
white  glasse  "  and  to  his  brother  Robert  he  gave  "  a 
credill  of  Normandy  glasse  "  (J.  A.  Knowles,  Glass- 
Painter  of  York.  "  Notes  ad  queries  "  12s.  ix  64), 
whilst  numberless  other  notices  could  be  mentioned. 

The  above  clearly  shows  that  the  English  glass- 
painter  was  almost  entirely  dependent  upon  the 
continent  for  his  raw  .material.  Indeed,  he  was  so  much 
at  the  mercy  of  wind  and  waves,  not  to  mention  pirates, 
that  a  clause  had  frequently  to  be  inserted  in  contracts 
making  the  completion  of  the.m  by  a  certain  date  con- 
tingent up>on  the  possibility  or  otherwise  of  obtaining 
the  glass  from  overseas.  Thus,  when  in  1562-3 
William  Blithe  of  Thackstead,  made  a  contract  with 
Trinity  College,  Cambridge,  "  for  glassing  the  windows 
of  the  new  chappell  with  burgundye  glass  "  he  agreed 
that  the  work  should  "  be  don  betwen  this  and  easter 
if  passedge  by  sea  be  had  before  the  feast  of  the 
nativitie  next  comyng ;  if  yt  happen  that  passedge  be 
not  concluded  before  yt  feaste,  but  betwixt  christenmas 
and  fastingham,  than  or  wyndowes  to  be  glassed  before 
pentecost  next  ensewyng. "  (Willis  and  Clark 
"  Archit.  Hist,  of  Univ.  of  Cambridge,"  vol  11,  p. 
572).  At  an  early  period  in  their  history  the  Hanseatics 
had  a  rule  that  no  merchants  should  send  their  ships 
to  sea  after  St.  Martins  Day  (November  nth)  and  that 
they  should  endeavour  as  far  as  possible  to  be  in  port 
by  Michaelmas  (September  29th),  for,  as  an  old 
chronicler  writes  "  to  sail  after  Martinmas  is  to 
tempt  God."  In  the  jyeal"  1391  a  Hanseatic  ,Diet 
ordained  that  no  Hanseatic  merchant  should  sail  forth 
from  a  western  to  an  eastern,  or  from  an  eastern  to 
a  western  harbour  between  Martinmas  and  Candlemas 
(November  iith — February  2nd)  (Zim.mern.  "The 
Hansa  Towns."  "  .Story  of  the  Nations  .Series  "  p.  18). 

In  view  of  these  facts  it  is  remarkable  that  the 
English  glass-painter  always  managed  to  carry  on  as 
well  as  he  did,  for  he  had  much  to  contend  with.  He 
lived  in  an  age  when  wars  and  rumours  of  wars  were 
continual  and  when  piracy  was  almost  looked  upon  as 

/ 


a  polite  accomplishment.  Ships  had  to  sail  not  in 
single  spies  but  in  batallions  and  armed  to  the  teeth, 
so  as  to  be  ready  to  protect  themselves  at  any 
moment.  It  is  therefore  somewhat  surprising  that 
glass-painters  were  not  left  without  glass  more  fre- 
quently than  they  were.  Frequent  interruptions  in 
trade  we  know  there  were,  as,  for  instance  in  1392, 
when  trade  with  Germany  was  practically  stopped. 
The  king  had  imposed  enormous  duties  on  imported 
goods,  and  the  Germans  retaliated  by  forbidding  the 
traffic  in  English  cloth.  Previously  in  1339  the 
French  fleet,  recruited  from  the  Spanish  and  Genoese 
as  well  as  from  the  Norman  and  Picard  ports,  rode 
supreme  in  the  channel,  descended  on  the  southern 
coast,  burning  Portsmouth  and  severely  injured 
Southampton,  so  that  cross-channel  traffic  must  have 
been  at  a  standstill.  Bruges,  for  long  the  centre  mart 
of  Europe,  as  we  have  already  seen,  was  frequently  in 
trouble.  On  one  occasion  it  had  the  temerity  to  im- 
prison Maximilian  of  Austria,  whose  escape  planned 
by  the  court  jester  was  so  romantically  frustrated  by 
the  swans  on  the  canal.  The  city  was  made  to  pay 
dearly  for  this  contempt  for  the  divine  right  of  kings  ; 
by  having  the  canal  by  which  the  city  was  connected 
with  the  sea  at  Sluys,  blocked  up.  As  the  result  of 
this  Bruges  was  deserted  by  the  Hanseatics  in  favour 
of  Antwerp.  Later  the  whole  of  Flanders  was  laid 
under  an  interdict  by  the  English  crown  in  consequence 
of  the  support  given  by  the  dowager  duchess  of  Bur- 
gundy to  the  imposter  Perkin  A\'arbeck.  Warbeck 
was  well  received  in  Flanders,  then  ruled  by  the  arch- 
duke Philip.  As  Philip,  at  the  instigation  of  the 
duchess,  encouraged  Warbeck,  Henry  VII  banished 
all  Flemings  from  England.  Philip  replied  by  ex- 
pelling all  the  English  from  Flanders,  so  that  com- 
mercial intercourse  between  the  two  countries  was 
almost  entirely  suspended. 

This  interruption  in  trade,  as  Bacon  tells  us  "began 
to  pinch  the  merchants  of  both  nations  very  sore  "  and 
they  besought  their  respective  sovereigns  "to  open  the 
intercourse  again."  Philip  withdrew  his  support  for 
Warbeck,  so  that  his  subsequent  appearance  in 
England  was  a  complete  failure.  Lack  of  English 
wool  made  the  Flemish  rulers  alter  their  policy,  and  in 
1496  the  treaty  known  as  the  "  Intercursus  Magnus 
was  made  between  the  two  nations.  As  a  result  "  the 
English  merchants  came  again  to  their  mansion  at 
Antwerp,  where  they  were  received  with  procession  and 
great  joy."  Again  in  1528,  Wolsey,  in  order  to  gain 
a  political  end,  suspended  all  trade  with  the  Nether- 
lands. 

But  even  when  the  country  was  nominally  at  peace, 
a  continual  guerilla  warfare  was  being  carried  on  be- 
tween the  trading  fleets  of  the  different  countries. 
Piracy  was  common  and  the  English  were  just  as  bad 
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as  any.  (Vide  "  Yorks.  Archaeol  Journal  "  ii.  246, 
for  a  suit  in  the  Star  Chamber  between  Han  1  Gartii 
of  Danzig  and  the  abbot  of  Whitby  and  others,  re- 
lating to  the  purchase  of  goods  from  a  ship  seized  by 
pirates  in  the  Humber). 

A  chronicler,  Thomas  Wykes,  writing  in  1264,  in 
opposition  to  Simon  de  Montfort,  tells  how,  when  the 
piracy  of  the  sailors  of  the  Cinque  Ports  had  put  an 
end  to  trade  and  people  began  to  complain,  the  Earl 
tried  to  persuade  them  that  they  could  get  on  very  well 
without  trading  with  foreigners.  (Thomas  Wykes, 
S.A.  1264,  in  "  Annales  Monastici  "  (Rolls  Series 
iv,  158). 

The  well-known  and  oft  repeated  story  of  the 
Fairford  glass  having  been  captured  from  a  prize  at 
sea,  probably  contains  a  grain  of  truth,  though  not  as 
the  story  is  usually  interpreted.  It  depends  what  is 
understood,  by  the  word  "  glass,"  for  if  it  is  taken  to 
mean  the  painted  windows,  the  story  without  being 
enlarged  with  the  additional  embroidery  that  the 
church  was  built  to  fit  them,  is,  as  Westlake  points 
out,  in  the  highest  degree  improbable.  The  windows 
.might,  however,  have  been  painted  on  glass  captured 
in  a  ship  bound  elsewhere,  and  brought  to  Bristol. 
For  the  younger  Tame,  afterwards  Sir  Edmund,  was 
High  Sheriff  of  Gloucestershire  in  1505,  and  sometime 
betweer;  that  year  and  1520,  when  he  entertained 
Henry  VHI  at  Fairford,  would  supply  a  not  unlikely 
date  for  the  windows.  They  might  well  be  a  late  ex- 
ample of  the  Bristol  school  of  glass-painting.  West- 
lake  ("Hist,  of  Design  in  Painted  Glass"  vol.  iii  p.  63). 
considers  1490  a  not  unlikely  date.  But  there  is  work 
no  more  advanced  in  style  in  St.  Michael  le-Belfrey 
Ch.  York,  and  the  windows  of  which  are  as  late  as 
1537.  The  story  that  the  glass  was  captured  at  sea 
is  not  improbable  in  itself. 

The  fortunes  of  Memling's  Last  Judgment  now  at 
Danzig  provide  a  parallel  instance  and  give  a  curious 
illustration  of  the  insecurity  of  commerce  and  the 
interruptions  in  trade  caused  by  pirates  and  naval  wars. 
Ordered  at  Bruges  through  the  Florentine  agents  (the 
Portinari)  there,  probably  by  Julian  and  Lorenzo  de 
Medici,  the  picture  could  not  be  carried  to  Florence  on 
account  of  the  war  between  England  and  the 
Hanseatic  League  begun  in  1468.  Trade  was  at  a 
standstill.  The  English  on  one  occasion  seized  a  fleet 
of  108  ships  returning  to  Lubeck  and  Riga,  and  the 
men  of  the  Hanse  retaliated  by  laying  hands  on  rich 
English  prizes.  At  last  in  1473  the  picture  was  sent 
off  from  Sluys  in  a  British  built  shi;p  which  had  been 
bought  by  English  merchants  as  a  French  prize, 
chartered  by  Florentines  in  Bruges  for  a  vo}age  to 
London,  registered  in  the  name  of  ihc  Portinari, 
commissioned  by  a  French  captain,  and  navigated 
under  the  Burgundian  flag  for  greater  security  against 
capture.  It  was,  however,  taken  ofT  Southampton  by 
a  privateer  sailing  under  the  Danzig  flag,  and 
commanded  by  a  noted  captain,  Renecke.  In  spite  of 
a  bull  issued  by  Sixtus  the  Fourth  for  the  excommunica- 
tion of  "  our  beloved  son,  the  sea-pirate'  Benecke," 
as  the  Pope  styled  him,  ("  Dilectus  filius  Pohis  Behenk 
perrata  maritimus."  The  bull  is  printed  in  extract  in 
notes  to  "  Beilage  of  Weinreichs  Chronick  "  p.  102). 
The  cargo  was  sold  at  Stade  and  the  picture  brought 


by  the  owners  of  the  ship  to  Danzig.  (Crowe  and 
Cavalcaselle.      "  Early  Flemish  Painters  "  257-260.) 

The  same  war  must  ha\  e  proved  a  sore  trial  to  glass- 
painters.  They  were  evidently  at  their  wits  end  in 
order  to  obtain  glass,  and  had  to  fall  back  upon 
English  glass  for  the  whites  and  previously  rejected 
pieces  and  scrap  for  the  colours.  This  is  clearly  to  be 
seen  in  windows  of  the  period  at  York.  Ruby  glass 
in  particular  was  evidently  very  scarce  indeed.  Some 
of  the  windows  of  the  clerestory  of  St.  Martin-le-Grand 
York,  which  were  executed  about  that  time,  do  not 
contain  a  single  piece.  Others  only  small  pieces  in 
the  borders,  such  as  would  have  been  left  over  as 
scrap,  from  windows  made  in  haippier  times.  The 
most  striking  example  as  to  what  shifts  glass-painters 
were  reduced  is  to  be  seen  in  the  east  window  of  Holy 
Trinity,  Goodramgate,  York,  which  was  executed  some 
time  previous  to  1476.  What  ruby  there  is  in  the 
window  is  (with  the  exception  of  two  very  small  pieces) 
so  dark  as  to  be  nearly  black.  But  even  this  poor 
material  ran  short ;  and  one  of  the  backgrounds  which 
should  have  been  cut  out  of  ruby  in  order  to  match 
the  other,  has  been  carried  out  with  a  dull  manganese 
pink.  Even  the  white  glass,  no  doubt  English,  is 
very  inferior,  and  of  such  a  qualit)'  as  would  previously 
have  been  considered  as  only  fit  for  plain  glazing.  For 
it  has  taken  the  silver  very  badly  and  the  stain  instead 
of  being  a  fine  yellow  has  come  out  a  nasty  plum  colour. 
It  is  perhaps  also  significant  that  about  the  same  time 
we  find  the  Dean  and  Chapter  of  York  buying  glass 
for  the  plain  glazing  of  the  great  lantem  tower  windows 
from  Brantley  Butts,  near  Leeds.  ("  York  Minster 
Fabric  Rolls."  Surtees  Soc.  s.a.  1479.) 

After  the  fifteenth  century  the  importation  of 
coloured  glass  as  an  article  of  commerce  gradually 
declined,  and  finally  ceased  altogether.  It  will  not, 
therefore,  be  out  of  place  to  consider  why  this  was  so. 

There  is  a  generally  accepted  opinion  that  the  glass- 
painters  of  the  sixteenth  and  seventeenth  centuries 
preferred  the  use  of  enamels  in  preference  to  coloured 
glass,  with  the  result  that  the  manufacture  of  colours 
gradually  died  out.  This,  however,  is  but  half  the 
truth,  and  does  not  take  into  consideration  all  the 
facts  of  the  case.  The  artists  of  the  period  seem  to 
have  been  perfectly  well  aware  that  it  was  impossible 
to  obtain  by  means  of  enamels  the  brilliant  colour 
effects  that  flashed  and  pot-.metal  glasses  give.  They 
changed  from  the  mosaic  to  the  enamel  method  not 
so  much  because  they  would  as  because  they  must. 
Nor  did  this  come  about  suddenly.  For  a  hundred 
years  there  was  a  gradual  decline  in  the  demand  and 
hence  in  the  supply  of  coloured  glass,  so  that  as  time 
went  on  the  number  of  factories  producing  it  would 
become  fewer  and  fewer.  At  the  end  of  that  period 
came  a  cataclysm  which  finally  cntirelv  wiped  out  the 
few  that  were  left.  We  shall  have  to  consider  the 
decline  and  the  fall  of  glass  factories  sepaiately. 

In  the  first  place  the  religious  upheaval  of  the 
sixteenth  century,  the  suppression  of  the  monasteries, 
and  acts  and  injimctions  against  "  images  "  in  church 
windows,  were  a  great  blow  to  the  craft  of  glass-paint- 
ing and  therefore  to  glass  manufacturers  as  well.  As 
fewer  windows  were  being  done  less  coloured  glass 
was  required,  and  though  one  cannot  but  deplore  much 
that  happened  at  the  Reformation,  it  is  obvious  that 
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had  it  never  occurred,  something  must  have  come  to 
g^ive  pause  to  the  incessant  making  of  windows.  It 
w  as  iniipossible  that  the  stream  of  orders,  which  ylass- 
painters  had  been  receiving  for  so  long  could  continue 
uiclefinitely. 

The  craft  suftered  from  over-production.  There 
were  far  more  churches  than  were  required.  (York  for 
example,  with  a  population  of  between  fifteen  and 
twenty  thousands,  had  over  forty  churches,  seventeen 
chapels,  sixteen  hospitals,  nine  abbeys  and  monasteries, 
besides  the  Minster.  In  Elizabeth's  reign  many 
superfluous  churches  in  the  city  were  pulled  down) 
and  it  would  seem  that  most  of  them  were  already  full 
of  stained  glass.  (Prisden  speaking  of  the  little  church 
of  such  an  out-of-the-way  place  as  Ottery-St.-Mary  in 
Devonshire,  wrote  "  The  windows  little  and  low  are  so 
bedecked  with  the  arms  of  divers  benefactors,  that 
instead  of  Lux  Fiat  it  may  be  verified  that  they  are 
umbrated  thereby."  Trans.  "  Exeter  Archaeol."  Soc. 
i  40.) 

People  must  have  been  getting  tired  of  the  endless 
repetition  of  saints  and  canopies  which  had  been 
going^  on  for  over  three  hundred  years  or  more,  and  no 
doubt  longed  for  something  dift'erent,  had  there  been 
window  space  in  which  to  put  it.  This  lack  of 
opportunitv  together  with  the  injunctions  against 
"images"  (i.e.  figure  work)  which  practically 
enjoined  glass-painters  to  confine  themselves  to  orna- 
ment and  heraldry,  were  no  doubt  two  of  the  chief 
causes  which  induced  many  of  them  to  forsake  thc 
calling  in  which  they  had  been  brought  up  and  tal<e 
to  wood  engraving  and  picture  painting,  as  we  read 
of  artist  after  artist  doing.  The  revival  of  classic 
taste  in  architecture  then  known  as  the  "  new  style  " 
which  demanded  a  treatment  in  whites,  browns  and 
gold  for  windows,  made  glass-makers  confine  their 
attention  to  white  glass  instead  of  coloiu'cd.  As  a 
glass-painter,  Rimangia  remarks  in  a  letter  to  the 
chapter  of  the  Cathedral  of  Auch  "  They  (the  glass- 
makers)  practically  refuse  to  spend  their  time  in  making 
coloured  glass  and  are  not  making  an\-."  (Appen 
p.  seq.). 

Glass^painters,  therefore,  were  forced  to  f;dl  back 
upon  the  enamel  system  on  account  of  the  difficulty  of 
obtaining  coloured  glass,  of  which  as  early  as  the 
beginning  of  the  seventeenth  century  there  was  an 
acute  shortage.  Coloured  glass  could  no  longer  be 
regularly  obtained,  but  in  many  ca.ses  where  it  was 
required  to  match  the  old,  had  to  be  specially  made. 
Howes,  in  his  continuation  of  "  Stowe's  Chronicle  " 
tells  us  ("Opus,  cit."  p.  892.  quoted  by  Dallaway. 
"  Observ.  on  Eng.  Architecture  "  p.  280)  that  in  161 3 
"  all  the  windows  of  the  church  of  St.  Stephen, 
Walbroke,  were  pleasantly  repaired  with  new  colloured 
ylasse.  made  only  for  that  purpose." 

And  Thomas  Langton,  the  merchant  adventurer  and 
miporter  of  glass  who  has  been  mentioned  previously, 
writing  to  the  Warden  of  Wadham  College  in  1621, 
to  recommend  Bernard  van  Ling  as  a  suitable  artist 
for  the  east  window  of  the  college,  said,  "  I  will  let 
you  have  Collered  Glasse  out  of  that  wch  I  pvided  for 
Poules  (old  St.  Paul's)  for  I  am  sure  there  is  not  any 
to  be  bought  in  England."  (Jackson.  "  Hist,  of 
Wadham  Coll.") 


It  is,  of  course,  perfectly  plain  that  one  of  the 
reasons  for  the  shortage  oi'  the  supply  of  coloured 
glass  was  the  lack  of  demand.  This  is  an  economic 
law  which  is  not  confined  to  glass,  or  to  any  particular 
period.  The  same  thing  occurred  in  the  eighteenth 
century. 

We  find  the  Secretary  of  the  French  Academy  of 
Sciences  writing  in  1772  to  recommend  that  Le  Vieils 
history  of  glass-painting  be  published  at  the  expense 
of  the  society,  saying,  "  It  is  absolutely  necessary  that 
artists  should  know  how  to  prepare  their  (enamel) 
colours  themselves,  since  at  present  the  small  demand 
for  coloured  glasses  has  caused  the  manufacture  to  be 
neglected,  and  practically  abandoned,  in  all  the  glass 
works.  (Le  Yieil.  "  L'art  de  la  Peinture  sur  Verre 
p.  18). 

There  was,  then,  so  much  of  gradual  dechne,  then 
came  the  fall.  The  final  extinction  of  coloured  glass- 
making  as  an  industry  of  any  magnitude  was  brought 
about  by  the  wars  which  devastated  Lorraine  in  1633, 
and  the  opposition  of  Charles  IV,  Duke  of  Lorraine,  to 
the  armies  of  Louis  XIII.  This  led  a  few  years  later 
to  the  publication  on  the  ist  February  1636  of  the 
"  Decision  of  the  counsellors  deputed  by  the  king  for 
razing  to  the  ground  and  demolishing  the  places  and 
castles  of  Lorraine."  This  finally  put  an  end  to  the 
manufacture  of  coloured  glass  for  windows.  The  glass- 
painter,  Rimangia,  in  the  letter  to  the  Chapter  of  the 
Cathedral  of  Audi,  written  about  the  year  1640,  said 
"  (You)  ask  us  for  Lorraine  glass  made  and  manu- 
factured in  the  said  country,  but  this  is  impossible  even 
though  a  thousand  times  what  it  is  worth  were  paid 
for  it ;  inasmuch  as  the  workmen  have  gone  away  on 
account  of  the  wars  in  the  country  and  all  the  furnaces 
are  thrown  down."  He  adds,  however,  "they  (the 
g-lass-makers)  had  gone  away  into  other  places  where 
they  are  making  glass  as  good  as  was  made  in 
Lorraine."  (L'abbe  Cancto  Sainte  d'Auch."  Roy. 
fol.    1857.   pp.  6q-70.) 

This  was  no  doubt  true  of  one  or  two  cases,  as  we 
shall  see,  but  years  of  enquiries  in  many  directions 
failed  to  discover  where  the  glass-makers  had  gone 
to.  At  the  same  time  it  is  impossible  to  suppose  other- 
wise than  that  much  in  the  wav  of  tradition  and  practice 
was  irrevocably  lost. 

(Tn  he  continued.) 
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The   New   Government  Bill:  Glassware  to 

be   Branded } 

(By  OL  R  city  CORRESPONDENT.) 


While  the  last  isuc  of  Glass  was  actually  in  the 
press  containing  my  reference  to  the  Merchandise 
Marks  question,  the  (lovernment's  new  promised  Bill 
was  laid  on  the  table  at  the  House  of  Commons.  We 
can  therefore  now  dismiss  from  our  .mind  all  surmises 
as  to  the  trend  of  the  Government's  intentions  and 
examine  the  Bill  itself.  Of  this,  for  convenience  I 
^ive  the  followinj^-  summary  : — 

Section  1  of  the  Bill  reads  as  follows : — 

"  It  shall  not  be  lawful  to  sell,  expose  for  sale, 
or  distribute  by  way  of  advertisement,  in  the  United 
Kingdom,  any  goods  which  bear  any  name  or  trade 
mark  being,  or  purporting  to  be,  the  name  or  trade 
mark  of  any  manufacturer,  dealer  or  trader  in  the 
United  Kingdom,  not  being  goods  produced  or 
wholly  or  .mainly  manufactured  therein,  unless  the 
name  or  trade  mark  is  accompanied  by  an  indication 
of  origin." 

Section  8.  "  Indication  of  origin  "  means,  at  the 
option  of  the  person  applying  the  indication,  either 

(a)  in  the  case  of  goods  .manufactured  or  produced 
in  any  foreign  countr)-,  the  words  "  foreign  manu- 
facture "  or  "  foreign  produce  "  and  in  the  case  ol 
goods  manufactured  or  produced  in  a  part  of  His 
Majesty's  Dominions  outside  the  United  Kingdom 
the  words  "  Empire  manufacture  "  or  "  Empire 
produce  "  ;  or 

(b)  a  definite  indication  of  the  country  in  which  the 
goods  were  manufactured  or  produced  ; 

the  indication  being  given,  in  either  case,  in  a  con- 
spicuous form  : 

From  Section  2  and  onwards  the  Bill  lays  down  a 
scheme  under  which  special  .marking  regulations  may 
be  imposed.     The  subjects  dealt  with  are 

(a)  agricultural  produce  and  foodstuffs. 

(b)  manufactured  goods  generally. 

Section  3.  It  is  proposed  that  there  shall  be  two 
small  standing  cc.mmittees, 

(a)  the  Agricultural  Produce  Committee  appointed 
jointly  by  the  Board  of  Agriculture  and  Fisheries,  the 
Home  Office  and  the  Secretary  for  .Scotland,  to  hold 
enquiries  relating  to  agric-ultural  and  horticultural 
produce  and  the  produce  of  any  fishing  industry, 
fb)  a  Co.mmittce  apnoint'-d  hy  the  Board  of  Trade  to 
hold  enquiries  relatin<j-  to  (>oods  of  any  other  kind. 
Each  is  to  consist  of  not  less  than  three  nor  more 
than  five  persons,  who  will  be  paid. 

Section  2.  These  Committees,*  after  investigations, 
will  recom.mend  the  Board  of  Trade  from  time  to  timr. 
as  to  the  particular  classes  of  goods  required  to  be 
marked  with  an  indication  of  origin  before  they  are 
imported  (foodstuffs  onlv),  sold  or  exposed  for  sale  in 
this  country;  and  the  Com.mittees  will  decide  in  what 
mann.T  such  goods  must  be  marked,  or  where,  by 


reason  of  the  nature  of  the  goods,  it  is  not  possible 
to  mark  (hem,  the  means  bv  which  the  goods  shall  be 
made  distinguishable,  e.g.,  by  colouring  or  other 
variation  in  their  make-up. 

Section  5.  On  receipt  of  such  recommendation,  the 
Department  may  move  for  the  promulgation  of  ^ri 
Order  in  Council  applying  to  such  goods  which,  in  the 
absence  of  Parliamentary  veto,  .may  operate  from  -i 
date  not  earlier  than  three  months  from  the  publication 
of  the  Order. 

In  the  case  of  foodstuffs,  the  Com.mittees  shall  report 
whether  the  goods  are  to  bear  an  indication  of  origin 
at  the  time  of  importation  or  of  exposure  for  sale 
wholesale.  If  they  are  required  to  be  marked  on  im- 
portation and  a-e  not  so  marked,  importation  will  be 
prohibited  under  Section  16  of  the  principal  Act. 

In  the  case  of  manufactued  goods  the  Bill  does  not 
see.m  to  propose  that  any  of  the  new  regulat'ons  shall 
apply  to  goods  on  importation. 

Section  4  (1),  Section  8  (3).  It  is  expressly  provided 
that  a  wholesale  dealer  may  sell  goods  (other  than 
foodstuffs)  wholesale  to  a  purchaser  unmarked, 
prov  ided  he  secures  from  the  purchaser  an  undertaking 
in  writing  that  they  will  either  be  marked  before  they 
are  offered  for  further  sale,  or  that  they  will  be  ex- 
ported or  sold  for  exportation.  This  apparently  is 
desi<^ned  to  assist  the  entrepot  trade. 

Section  4  (2).  The  Bill  requires  that  when 
advertising  or  offering  for  sale  imported  goods  as  being 
of  a  particular  brand,  an  indication  of  the  crigin  cf 
the  goods  shall  appear  in  the  advertisement  or  ofler. 
This  does  not  apply  to  general  trade  catalogues  or 
price  lists,  and  a  year's  grace  is  given  for  advertise- 
ments printed  or  constructed  before  the  (^rder  was 
made. 

Section  4  (4).  Samples  must  also  be  marked,  or  a 
letter  accompanying  the.m  indicating  origin. 

Section  4  (3).     Imported  parts  of  an  article  manu- 
factured here  must,  if  they  come  under  an  Order,  be 
marked,  provided  they  form  a  "  distiguishable  part  " 
of  thp  whole  article,  and  are  "  reasonably  c.ipable 
of  having  a  .mark  applied. 

Section  8  (1).  If  after  importation  goods  undergo 
a  "  substantial  chang-e  "  by  reason  of  a  manufacturing 
process  applied  to  them  within  the  United  Kingdom, 
they  will  not  ccme  within  the  Act. 

It  will  be  seen  at  once  that  the  Bill  does  not  go  so 
far  as  some  of  the  Iceen  advocates  of  Merchandise 
marking  wnild  desire.  In  the  case  of  manufactured 
articles^  for  exa.mple,  it  does  not  make  obligatory  the 
branding  of  articles  prioi-  to  importation.  They  may 
pass  into  the  possession  of  the  wholesaler  unmarked 
(i.e.  of  course,  provided  they  do  not  infringe  the  terms 
of  the  Merchandise  Marks  Act  of  1887).    The  object 
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of  this  concession  appears  to  be  to  i^ixe  tiie  whole- 
saler an  opportunity  ot  doing-  re-export  trade  without 
the  handicap  of  disclosinj^  the  foreign  origin  of  the 
ifoods  he  is  selling  in  overseas  markets.  In  practice, 
however,  it  is  doubtful  whether  this  concession  amounts 
to  much,  since  there  must  be  very  few  classes  of  g;oods 
which  could  conveniently  be  branded  elsewhere  than 
at  the  place  of  manufacture.  One  could  hardly  imag- 
ine a  wholesaler  successfully  offering-  goods  to  his  retail 
customer  with  the  stipulation  that  the  retailer  .must  him- 
self mark  them  before  sale. 

Another  surprising-  feature  of  the  Bill  is  the  novel 
requirement  in  regard  to  advertising.  This  means 
in  effect  that  all  newspaper  advertisements  which  in- 
clude offers  of  any  class  of  goods  that  may  fall  under 
the  new  .marking  Orders  will  have  to  contain  a  specific 
note  as  to  which,  if  any,  of  the  goods  so  offered  are 
im,ported  goods.  There  is  no  doubt  that  a  great  deal 
of  criticism  will  centre  upon  this  provision,  since  one 
can  foresee  the  complicated  task  it  might  impose,  say, 
upon  the  miscellaneous  advertisements  of  the  big  de- 
partmental stores. 

On  the  23rd  March  the  China  and  Glassware  Section 
of  the  London  Chamber  of  Commerce  held  a  meeting 
to  consider  the  provisions  of  the  Bill  and  unanimously 
passed  the  foll()\\  ing-  resolution  :  — 

"  That  this  Section,  which  includes  in  its  member- 
ship the  large  majority  of  the  China  and  Glass  Mer- 
chants of  London,  strongly  urg-es  H.M.  Government 
not  to  proceed  with  the  Merchandise  Marks  (Im- 
ported Cioods)  Bill  which  threatens  fresh  vexatious 
interference  with  trade  and  has  no  general  publii 
demand  behind  it.     It  is  pointed  out  that  in  so  far 
as  a  desire  exists  to    secure    that    home  .manufac- 
tured goods  shall  be  identified  as  such,  our  British 
manufacturers  can  mark  their  own  products  ;  where- 
as the  present  Bill  introduces  new  principles  of  pro- 
cedure which  will  create  endless  technical  compli- 
cations and  constant  business  uncertainties  and  may 
seriously  injure  both  home  and  entrepot  trade." 
The  Section  has    not    traditionally    been  entirely 
opposed  to   Merchandise  marking.     Some  years  ago 
it  passed  a  resolution  in  favour  of  the  marking  of  im- 
ported pottery  under  the  glaze,  but  ver\-  strong  oppo- 
sition is  raised  to  the    prospect    of    any  regulations 
which  would  require  the    marking   of    all  glassware. 
Quite  a  number  of  glass  articles  would  certainly  be 
disfigured  if  the\    were  required  to  be  marked  con- 
spicuously. 

It  is  true,  of  course,  the  Bill  might  become  law  with- 
out its  .main  provisions  ever  being  applied  to  glassware, 
since  the  Board  of  Trade  Committee,  if  the  Bill  was 
set  UD,  might  not  consider  glassware  a  suitable  sub- 
ject for  such  restrictive  regulations.  On  the  other 
hand  whatever  class  of  goods  he  handles  the  importer 
cannot  afford  to  ignore  the  passage  of  a  bill  of  this 
kind,  since  once  it  becomes  law  he  will  he  at  the 
mercy  practically  of  a  small  Board  of  Trade  Cotri- 
miltce  against  whose  decision  there  will  be  no  appeal. 
It  is  true  that  technically  speaking  Parliament  has  a 
veto,  'but  the  only  way  this  veto  could  be  exercised 
would  be  by  the  House  of  Commons  being  sufficiently 
aroused  by  the  specific  matter  in  question  to  petition 
the  Crown  to  cancel  the  Order.      No  one  supposes 


the  Mouse  of  Commons  would  deem  of  sufficient  in- 
terest any  specific  Order  relating  to  an  individual  class 
of  goods.  Consequently  the  B(jard  of  Trade  Com- 
mittee would  be  absolute  in  its  powers. 

I  will  only  add  that  there  is  one  other  proviso  laid 
down  (in  Section  5  of  the  Bill)  which  may  be  thought 
even  more  objectionable,  i.e.,  the  Board  of  Trade  itself 
max  vary  the  terms  of  the  Order  from  time  to  time  at 
discretion  without  referring  the  matter  back  tO'  the 
committee  of  enquiry.  The  committee  after  hearing 
evidence  might  have  decided  that  certain  articles  of 
glassware  should  be  marked  in  a  particular  way.  The 
Bill  would  allow  the  Board  of  Trade  to  step  in  at  some 
later  date  and  alter  the  method  proposed  without  the 
traders  or  iiianufacturers  concerned  having  the  right 
to  appeal  again  to  the  committee  which  has  heard  the 
evidence.  This  does  not  seem  reasonable,  and  is  almost 
certain  to  be  objected  to  in  Parliament  when  the  Bill 
comes  up  for  consideration. 

The  |;osilion  at  the  moment  is  that  the  second  read- 
ing has  been  deferred.  It  was  due  on  March  15th, 
but  cannot  now  take  place  until  the  middle  of  April. 
Meanwhile  trade  conferences  are  taking  place  in 
ditTerent  parts  of  the  country.  The  Board  of  Trade 
no  doubt  is  not  sorry  to  allow  a  little  delay,  so  as  to 
gather  som^  i.mpressions  as  to  the  reception  accorded 
the  proposals  by  the  varied  interests  concerned  iiii  it. 
IVom  this  point  of  x  iew  it  may  be  regarded  as  a 
"  kite."  On  the  other  hand,  whatever  the  hostility, 
the  Board  of  Trade  has  put  itself  in  rather  a  difficult 
position  b\-  introducing  the  Bill  if  it  cannot  subse- 
quentl}-  go  on  with  it.  At  the  present  moment  there 
are  some  signs  that  dissatisfaction  will  be  g-eneral. 
It  is  not  .merely  the  merchants  who  dislike  the  Bill, 
but  a  very  large  number  of  important  manufacturing 
groups  are  equally  opposed  to  it.  The  reasons  for 
opposition  are  not  always  the  same,  but  they  have  equal 
importance,  in  so  far  as  the)-  will  be  reflected  in  Par- 
liamentar}-  ojjposition. 

Key  Industries.  It  is  possible  that  the  fate  of  the 
Key  Industries  Duties  will  be  known  by  the  end  of 
April,  when  the  Chancellor  is  expected  to  make  his 
Budg-ot  speech.  A  committee  of  seven  has  been  sitting 
hehind  closed  df)ors  at  the  Board  of  Trade  for  the 
purpose  of  reviewing  the  present  schedule.  I  under- 
stand that  this  committee  has  not  been  receiving 
deputations,  but  has  'been  devoting  its  attention  to  the 
examination  of  such  representations  as  have  been  put 
forward  in  writing.  There  was  one  recent  exception 
to  this  rule.  It  arose  out  of  the  very  complicated  diffi- 
culties of  the  Chemical  Schedule.  But  so  far  as  my 
information  goes,  no  glassware  organisations  have 
been  interviewed,  neithei-  ha\  e  their  views  been  elicited 
except  in  writing.  The  committee  includes  Sir  Wm. 
Pope,  Sir  Richard  Glazebrook  and  Sir  Arthur  Colefax, 
as  well  as  another  Government  scientist,  and  the  heads 
of  the  principal  Board  of  Trade  and  Customs  Depart- 
ments concerned  in  the  administration  of  the  duties, 
and  it  is  presided  over  by  Sir  Burton  Chadwick,  who 
is  Sir  Philip  Cunliffe-Lister's  first  lieutenant.  It  seems 
likely  that  substantial  modifications  may  be  made  in  the 
schedule  so  far  as  it  affects  chemicals,  but  I  have  not 
learnt  of  any  important  alterations  that  are  likely  to 
affect  the  glassware  clauses. 
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At  the  seventh  annual  dinner  of  the  British  Lamp- 
blown  Scientific  Cilassware  Manufacturers'  Associa- 
tion, held  in  London,  on  March  25th,  some  remarks 
were  made  by  Mr.  Percy  Ashley  (of' the  Industries  and 
Manufactures  r3cpartment  of  the  Board  of  Trade), 
which  seem  to  support  the  forecast  of  continued  key 
industry  protection  for  this  section  of  the  industry. 
Mr.  Ashley  said  that  he  attached  yreat  importance  to 
the  association  as  an  orj^an  for  the  expression  of  the 
needs  and  views  of  the  industry,  to  which  the  Govern- 
ment could  refer  from  time  to  time.  He  said  that  in 
the  present  instance,  where  collective  information  had 
been  sought  on  the  question  of  the  workin^r  of  the  Key 
Industries  Duties,  valuable  assistance  had  been  ren- 
dered, and  that  although  he  could  not  speak  of  the 
intentions  of  the  Government,  he  could  say  that  a 
better  report  could  not  have  been  submitted  than  that 
of  the  committee  appointed  bv  the  association.  He 
went  on  to  say  tliat  the  industry  had  within  the  last 
seven  years  overcome  the  prejudice  which  had  previ- 
ously existed  in  favour  of  foreii^n-made  scientific  in- 
struments, and  had  established  a  vcr}-  hi-^h  reputation 
for  the  qualitv  of  its  t^oods. 

Safeguarding  of  Industries.  Safegfuardin^-  machinery 
has  slowed  down  very  markedly  since  last  December. 
Once  af^ain,  throug-h  the  Safet^'-uardintjf  of  Industries 
Committee  Conservative  party  in  the  House  of  Com- 
mons, the  Stourbridg-e  manufacturers  have  been  jpress- 
ing  their  claim  for  consideration.  It  does  not  seem 
likel}-,  however,  that  the  department  will  alter  its  atti- 
tude, althou'^h  I  am  told  that  trade  is  very  bad  on 
the  North-East  Coast  in  the  pressed-glass  section,  a 
large  number  of  furnaces  being-  out  of  action  and  others 
working-  on  short  time,  while  in  two  or  three  works  the 
shifts  have  been  reduced.  The  demand  for  "  pyrcx  '' 
however  continues  to  be  brisk. 

The  following-  extract  from  the  official  Parliamen- 


THE  SOCIETY  OF  GL4SS  TECHNOLOGY. 

We  g^ive  below  a  copy  of  :;n  appeal  that  has  been 
sent  to  all  members  of  the  Society.  At  the  present 
time,  the  value  of  the  work  it  has  done  and  is  doing 
is  too  well  known  to  require  further  emphasis  and  we 
sincerely  hope  that  those  of  our  readers  who  are  not 
already  members  will  take  the  first  opportunity  of 
joining-. 

Dear  Fellow  Member, 

It  is  not  often  that  opportunities  for  direct  service 
to  the  Society  come  your  way  but  occasion  has  arisen 
to  enlist  the  helip  of  every  member. 

The  Annual  Report  and  Balance  Sheet  show  a  loss 
on  the  year's  working-  of  about  £^"1^,  due  in  very 
large  measure  to  the  increasing-  si:;^e  of  the  Journal, 
and  as  it  is  not  in  the  interest  of  the  g-lass  industry 
that  the  Journal  should  be  curtailed,  it  is  essential 
we  should  increase  the  income  of  the  Society. 

We  would  like  you  to  examine  carefully  the 
Society's  Balance  Sheet.  If  you  will  do  so,  you  can- 
not fail  to  realise  how  small  are  the  running-  expenses. 
The  Society  pays  no  rent  for  its  offices  or  library;  the 
work  of  the  Secretary  and  Editor  is  clear  of  any 
charge  whatever  to  the  Society;  the  only  administra- 
tion charg-ps  are  for  a  half-time  Assistant  Secretary 


tary  Report  of  Tuesday,  March  23rd,  may  be  of  in- 
terest to  the  trade  : — 

"  Glass=Making  Industry.  Sir  Robert  Gower 
asked  the  President  of  the  Board  of  Trade  whether 
he  is  aware  that  Messrs.  Ackroyd  and  Best,  Ltd., 
glass-makers,  claim  that  a  promise  was  given  in  or 
about  the  year  1914  'by  His  Majesty's  Government 
that,  in  the  event  of  their  building  and  equipping 
works  for  the  making  of  heat-resisting  glass  suitable 
for  miners'  safety  lamps,  a  certain  number  of  years' 
clear  protection  as  against  all  foreig^ners  would  be 
given  to  them  as  from  the  termination  of  the  war ; 
and  whether  he  proposes  to  take  any,  and,  if  so, 
what  steps  to  carry  this  promise  into  efi^ect? 

Sir  B.  Chadwick  :  A  promise  was  given  in  1914 
that,  provided  English  maufacturers  were  able  to 
supply  a  sufficient  number  of  suitable  glasses,  no 
name  safety-lamp  glasses  manufactured  in  Germany 
or  Austria  would  be  approved  for  use  in  the  United 
Kingdom  for.  a  period  of  at  least  three  years  from 
the  termination  of  the  war.  Further  explanation  of 
the  matter  was  given  in  the  memorandum  attached 
to  the  Coal  Mines  (Temporary  Provisions  as  to 
Safety  Lamps)  Bill,  which  was  introduced  in  1922, 
a  co;py  of  which  I  am  sending  to  my  hon.  friend. 
No  lamp  g-|asses  of  German,  Austrian  or  Czecho- 
Slovakian  origin  submitted  during  the  period  covered 
by  the  promise  were  in  fact  found  to  be  suitable  for 
approval. 

"  Sir  R.  Goivcr  asked  the  Minister  of  Labour  the 
number  of  men  out  of  employment  in  the  glass- 
making  industry  in  this  country? 

"  Mr.  Bettertoii  :  The  num'ber  of  insured  work- 
people classified  as  belonging  to  the  glass-making 
industry  in  Great  Britain  recorded  as  unemployed 
at  22nd  February  was  5,617." 


and  part  time  typist.  Nearly  all  of  the  income,  there- 
fore, is  absorbed  in  charges  for  meetings  away  from 
Headquarters,  printing  and  stationery  and  cost  of 
the  production  of  the  Journal,  the  last  named  item 
being  estimated  at  about  three-fourths  of  the  Society's 
revenue. 

Methods  of  increasing  the  income  whereby  to  meet 
the  g^rowing  cost  of  the  Journal  are  receiving  the 
earnest  attention  of  the  Council.  We  might  raise 
the  annual  subscription  which,  compared  with  other 
scientific  societies  is  low,  but  this  is  the  last  step  the 
Council  desires  to  take.  By  far  the  best  solution  is  to 
obtain  a  substantial  increase  in  membership  and  it  is 
in  this  connection  that  )'ou  personally  can  help. 

We  accordingly  enclose  two  application  forms  for 
membership,  one  for  Ordinry,  the  other  for  Collective 
membership  applying,  the  former  to  individuals,  tb- 
latter  to  firms.  If  every  member  of  the  Society  would 
at  least  get  one  new'  member,  the  resources  of  the 
Soc  iety  would  be  greatly  strengthened  and  its  possi- 
bilities for  service  enlarged. 

May  we  have  your  help? 

Yours  siiicer(^ly, 
(Signed)  T.  C.  Moor.shf.ad,  President. 

W.  E.  S.  TuRNKR,  Hon.  Secretary 
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February  Trade  Returns. 


IMPORTS  OF  GLASS  AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod)  . . .  value 
Glass  Tubing  and  Rod  for  all  purposes  ...        ...  cwls. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fanc}'  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  Glass  

Optical  Glass  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  J  ars   ...        ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value    / 


Quantities. 


^lonth  ended 
February. 


1925. 


386 
8,944 
2 1 


.39.508 
85.469 

5 

93.542 
1,058 


1926. 


580 
11,657 
10 


44,776 
100,542 


1 1 7,67- 
2.373 


Two  months  ended 
February. 


1925. 


1,217 
23,102 
29 


84.623 
177  3'  I 

13 

199,321 
2.383 


1926. 


1 ,262 
27.193 
15 


93.017 
203,191 

5 

229,167 
5.294 


Value. 


iNIonth  ended 
February. 


1925- 


4,693 
r,i28 
24.248 
259 


108,454 
124,465 

22 1 
55,250 
4,919 


323,637 


1926. 


6,479 
1,814 
34.057 
133 


123,756 
141,426 

215 
72,699 
6,490 


387,969 


Two  months  ended 
February. 


1925. 


9,937 
3,685 
65,104 
416 


230,973 
268,164 

758 
121,909 
8.950 


709,896 


1926. 


11,794 
3,825 
78,889 
174 


252,218 
267,136 

304 
138.732 
14,067 


767,139 


EXPORTS   OF   GLASS  AND   GLASSWARE   (BRITISH  PRODUCTS) 


Scientific  Glassware  (except  Tubing  and  Rod)   . . . 

Tubing  and  Rod  for  all  purposes  

lllmninating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  '.        .  .  [        [  ] 

Optical  (other  than  worked  Elements,  e.g.  Lenses) 
Bottles  and  Jars  ... 

Manufactures,  not  elsewhere  specified  

Total  Value 


value 
cwts. 


gross 
cwts. 

 L 


Quantities. 

Vai^ue. 

Month  ended 
February. 

Two  months  ended 
February. 

Month  ended 
February. 

Two  months  ended 
February. 

[925 

1926. 

1925- 

1926. 

1925. 

1926. 

1925- 

1926. 

2  10 
454 
372 

498 
466 
176 

804 

915 
726 

805 
856 
471 

5,510 
1,820 

4,151 
2,660 

5,593 

2,699 
3,946 
1,370 

12,824 

5.307 
9,502 

4,763 

11,889 
4,538 
7,623 
3.422 

2,635 
71,066 
6 

25,725 
538 

2,225 
88,934 
4 

29,497 
844 

5,149 
138,894 

t  "> 

46,979 
1 ,07 1 

4,218 
170,165 
6 

48,373 
•,'■'57 

24,033 
140,598 
226 
25,405 
3,339 

22,707 
154,658 
91 

30,329 
4,341 

44,690 
285, 146 
691 
48,676 
5,857 

41.497 

303,021 
121 
50,683 
9.584 

207,742 

225,734 

417,456 

432,378 

EXPORTS  OF  GLASS  AND  GL.\S3WARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubing  and  Rod)  ... 

Glass  Tubing  and  Rod  for  .all  purposes... 

Ilhiminating  Glassware  

Machinery  Glassware   

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  

Optical  Glass  (other  than  worked  Elements,  e'"'. 
Lenses)  ...   

Bottles  and  Jars   ...        ...        ...  ... 

Glass  and  Glassware  not  elsewhere  specified 

Total  Value   


Quantities. 

Vai,ue. 

Month  ended 
February. 

Two  months  ended 
February. 

Month  ended 
February. 

1 

Two  months  ended 
Februarj-. 

1925. 

1926. 

1925- 

1926. 

1925- 

1926. 

1925- 

1926. 

value 
cwts. 

I 

142 

2 

154 
2 

370 

3 

291* 

526 
I  2 

1.424 

f) 

477 

21) 
1,292 
26 

1,048 

25 
2,844 

6 

778 
48 
2,405 
26 

791 
403 

503 
207 

1,382 
599 

1,088 
907 

4,224 
419 

3.217 
351 

8,2 14 
729 

6,571 
878 

gross 
cwts. 

2 

',367 
73 

1,054 
102 

3 

3,893 
118 

3 

1,921 

1 10 

67 
1,277 
934 

4 

1,087 
319 

75 
3.723 
1.337 

19 
1,786 
419 

8,889 

6,802 

18,001 

12,930 
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United  States  Patents. 


GRANTED  FEBRUARY  9,  1926. 
1,571,985. — Machine  for  Grinding  Glass  Plates.  K;ui 
A.  Weber,   Los  Angeles,  California.     Filed  March 
i8,   1924.      Serial  No.   700,035.     g  Clai.ms.  (C'l. 
51—76.) 

I.  A  machine  for  grinding  an  edge  of  a  glass  plate 
comprising  a  line  of  support  upon  which  the  glass  n\;\y 
be  stood  on  edge  in  a  substantially  vertical  position, 
means  for  guidingly  .maintaining  it  in  such  position, 
and  grinding  means  moving  in  the  line  of  feed  of  the 
glass  and  located  substantially  on  a  level  with  said 
line  of  support  and  onto  which  the  glass  moves  and  by 
which  it  is  supported  on  edge  while  being  ground. 

1,572,427. — Mounting  for  Window  Glass.  Mzl  Fuller, 
Chattanooga,  Tenn.,  assignor  to  Fuller  Automobile 
Compan}-,  Chattanooga,  Tenn.,  a  Corporation  ol 
Tennessee.  Filed  November  17,  1923.  Serial  No. 
t'/Svl?'-     3   Claims.     (CI.  296—44.5.) 


3.  A  mounting  for  window  glass  having  yieldably 
mounted  side  bearing  surfaces  and  a  yieldable  edge 
bearing  surface  connected  to  and  carried  by  the  side 
bearing  surfaces,  said  edge  bearing  surface  and  said 
side  bearing  surfaces  being  connected  in  such  manner 
that  when  one  of  the  surfaces  yields  the  others  will 
be  pressed  more  firmly  into  engagement  with  the  glass 
by  virtue  of  the  \ielding  movement. 

1,572,451. — Apparatus  for  Finishing  Reflector  Blanks. 

William  H.  Taylor,  Ford  City,  Pa.,  assignor  to 
Pittsburgh  Plate  Glass  Company,  a  Corporation  of 
Pennsylvania.  Filed  June  5,  1922.  Serial  No. 
566,202.     2  Claims.     (CI.  51 — 3.) 


2.  In  combinrition  in  apparatus  for  finishing  circular 
glass  blanks,  a  table  or  support,  means  for  securing 
the  blank  lo  be  finished  lo  such  tal)le  or  support, 
idh^r  grinding  devices  arranged  around  the  peripliery 
of  the  table  or  support,  means  causing  such  devices 


lo  press  against  the  edge  of  the  blank,  an  annular 
cutter  with  its  axis  concentric  with  the  axis  of  the 
table  or  support  engaging  the  surface  of  the  glass, 
and  means  for  causing  the  table  and  grinding  devices 
and  cutter  to  rotate  relatively  to  secure  a  cutting- 
action  between  said  grinding  devices  and  annular 
cutter,  and  the  glass  blank. 

1,572,468.— Apparatus    for    Making    Sheet  Glass. 

Robert  L.  Clause,  Sewickley,  Pa.,  assignor  to  Pitts- 
burgh Plate  Glass  Company,  a  Corporation  of  Penn- 
sylvania. Filed  May  13,  1925.  Serial  No.  29,932. 
4  Claims.    (CI.  49—33.) 


I.  Apparatus  lor  forming-  sheet  glass  continuously 
in  a  sheet  or  ril)hon  from  a  body  of  molten  glass,  com- 
prising a  pair  of  cooled  rolls  contacting  with  said 
molten  body  of  glass,  and  a  table  for  receiving  the  glass 
and  forwarding  it,  comprising  a  series  of  spaced  rollers, 
a  series  of  platens  interspersed  between  the  rollers  hav- 
ing their  upper  surfaces  substantially  Hat  and  filling 
the  spaces  between  the  rollers,  and  means  for  cooling 
tlie  rollers  and  platens. 

1,572,481.— Gate  for  Glass  Tanks.  Halbcrt  K.  Hitch- 
cock, Pittsburgh,  Pa.,  assignor  tO'  Pittsburgh  Plate 
Glass  Company,  a  Corportion  of  Pennsylvania. 
Filed  Feb.  16,  1924.  Serial  No.  693,248.  7  Claims. 
(CI.  49—55.) 

1.  The  combination  with  a  melting  tank  having  an 
outlet  at  its  forward  end,  of  a  gate  mounted  for  ver- 
tical movement  through  the  top  of  the  tank,  and 
adapted  when  lowered  to  cut  off  the  flow  of  glass  to 
said  outlet,  said  gate  comprisiiig  a  lower  water  cooled 
portion  and  a  portion  of  refractorv  n-iaterial  lying 
thereabo\e. 

1,572,580. — Method  and  Apparatus  for  Casting  Plate 

Glass.  Frank-  K.  Trout.man  and  Charles  H.  Chris- 
tie, Butler,  P.".  Filed  Dec.  28,  i()2i.  Serial  No. 
525,327.     27  Claims.     (CI.  49—3.) 


Trroi 


I.  The  nicthod  ol  casting  molten  glass  that  com- 
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prises  establishiny  a  bod}   of  molten  glass  abo\e  a 
discharge  outlet,  and  then  chilling-  the  glass  at  the  out- 
let  to  a  predetermined  thickness  tO'  cause  the  glass  to 
issue  slowly  initially  from  the  said  outlet. 
1,572,581.— Casting  Plate  Glass.     Frank  E.  Trout- 
man  and  Charles  H.  Christie,  Butler,  Pa.   Filed  Apr. 
14,   1924.      Serial  No.   706,393.      26  Claims.  (CI. 
49—55-) 


I.  The  method  of  controlling  the  discharge  (jf  glass 
from  an  outlet,  that  comprises  applying  a  chilling  instru- 
ment to  said  outlet,  thereby  causing  the  glass  within 
said  outlet  to  harden,  withdrawing  said  instrument 
from  said  outlet,  and  loosening  the  hardened  glass  in 
said  outlet  by  downwardly  moving  a  member  adjacent 
to  said  glass  within  said  outlet. 

9.  Apparatus  for  casting  plate  glass  comprising  a 
glass  receptacle  having  a  downwardly  opening  outlet, 
an  annular  structure  beneath  said  outlet  having  a 
downwardly  movable  inner  portion,  and  a  shear  mem- 
ber adapted  to  be  moved  into  and  out  of  position 
l)eneath  the  opening  defined  by  said  annular  structure. 

1,572,625. — Glass.  William  Chittenden  Taylor,  Corn- 
ing, N.V'.,  assignor  to  Corning  Glass  Works,  Corn- 
ing, N.Y.,  a  Corportion  of  New  York.  Filed  Jan.  7, 
1921.  Serial  No.  435,739.  10  Claims.  (CI.,  106— 
36.1.) 

I.  The  hereinbefore  described  process  of  modifying 
the  colors  due  to  metallic  salts  in  borate  glasses,  which 
comprises  adfling  a  halogen. 

1.572.730.  — Batch  for  Making  Ceramic  Material  and 
to  a  Ceramic  Material  made  therefrom.  I-red.  M. 
Locke  and  Fred  J.  Locke,  Victor,  N.Y.  Filed  Oct. 
17,  1924.    Serial  No.  744,287.     10  Claims.    (CI.  106 

I.  A  raw  batch  for  refractory  bodies  containing  a 
relatively  small  amount  of  a  compound  of  manganese 
and  a  relatively  large  amount  of  clay. 

1.572.731.  — Container  Pack.  Curtis  L.  Lynch, 
Cherryfield,  Me.  Filed  Oct.  22,  1923.  Serial  No. 
669,945.    3  Claims.    (CI.  215 — 56.) 

I.  A  preserving  container  comprising  an  enclosed 
xessel  ha\ing  f)ne  wall  recessed  and  vented,  and  a 
nipple  within  said  recess  and  below  the  surface  of  said 
wall,  and  enclosing  said  vent  and  adapted  to  receive 
an  exhaust  connection. 

GRANTED  FEBRUARY   16,  1926. 
1,572,975. — Method  of  Heating  Metal,  Glass,  or  other 
Material  to  Render  the  same  Workable.    James  W. 

\'an  Meter,  San  Rafael,  Calif.    Filed  June  5,  1922. 

Serial  No.  566,204.    3  Claims.    (CI.  148 — 17.) 

r.  The  herein  described  method  of  heating  metal, 
glass  and  (;ther  materials  tO'  render  the  same  workable, 
(■f)nsisting  in  exposing  such  material  to  the  action  of 
heat  generated  in  a  non-oxidizing  atmosphere  by  the 


chemical  reation  of  a  reaction  causing  agent  on  u  body 
of  initially  inert  material. 

1,573,033. — Method  and  Apparatus  for  Annealing  and 
Cooling  Sheet  Glass.  Frederic  L.  Bishop,  Pitts- 
burgh, i'a.,  assignor  to  Window  (ilass  Machine 
Company,  Pittsburgh,  Pa.,  a  Corporation  of  New- 
Jersey.  Filed  Sept.  4,  1924.  Serial  No.  735,789. 
13  Claims.     (CI.  49 — 47.) 

1.  In  the  method  of  annealing  and  cooling  sheet 
glass,  the  steps  consisting  in  passing  sheet  glass 
through  a  leer,  passing  gaseous  fluid  through  the  leer 
in  streams  aboxe  and  below  the  glass,  and  adjusting 
the  relative  cooling  effect  of  the  streams  to  maintain 
a  predetermined  relative  temperature  condition  between 
a  plurality  of  points  in  the  leer,  substantially  as 
described. 

1,573,072. — Refractory  Cement  and  Concrete.  Paul 
Jean  Frederic  Kestner,  Boulogne-sur-Seine,  France. 
Filed  Mar.  12,  1925.  Serial  No.  1^,139.  1  Claim. 
(CI.  106—9.) 

A  composition  of  matter  constituting  a  refractory 
cement,  consisting  of  a  mixture  of  i  to  10  parts  of 
bauxite  which  has  been  calcined  at  a  temperature  above 
the  point  of  transformation  of  alumina,  and  2  parts  of 
a  calcium  aluminate  cement  containing  at  least  30  per 
cent,  of  alumina,  the  said  calcined  bauxite  and  calcium 
aluminate  cement  being  mixed  in  the  form  of  powder. 
1,573,273. — Glass=Flowing  Device.    Claude  W.  Pleuk- 
harp,  San  Francisco,  Calif.,  assignor    to  Illinois- 
Pacific  (ilass  Co.,  San  Francisco,  Calif.,  a  Corpora- 
tion of  California.     Filed  Feb.  23,  1922.    Serial  No. 
538,528.    6  Claims.     (CI.  49 — 5.) 


I.  In  a  glass  flowing  machine  a  charging  vessel,  a 
mold  carrying  device,  an  inc-lined  chute  arranged  be- 
tween, said  chute  having  a  reciprocating  upper  portion 
and  a  stationary  lower  portion,  and  a  compressed  air 
cylinder  and  piston  for  actuating  the  reciprocating 
portion. 

1,573,482. — Fire  Brick  or  Block.  Richard  A.  Daltan, 
Philo,  Ohio.  Filed  Mav  16,  1925.  Serial  No. 
30,878.    4  Claims.    (CI.  18—60.) 

I.  A  fire  brick  or  block  including  a  body  portion, 
said  body  portion  comprising  slag  from  a  high  tempera- 
ture forced  draft  furnace  which  is  free  from  ashes,  a 
fire  cement  which  sets  hard  at  a  high  temperature, 
Portland  cement  which  sets  hard  at  atmospheric  tem- 
peratures, and  a  facing  composition  comprising  divided 
carborundum,  a  fire  cement  which  sets  hard  at  a  high 
temperature,  and  Portland  cement  which  sets  hard  at 
atmospheric  temperature. 
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1,573,635. — Method   of   Feeding   Glass   to  Forming 

Machines.  Leo  A.  Drey,  St.  Louis,  Mo.,  assignor 
by  mesne  assignments,  tO'  Ball  Brothers  Company, 
Muncie,  Ind.,  a  Corporation  of  Indiana.  Original 
application  filed  Dec.  14,  1914.  Serial  No.  877,070, 
Patent  No.  1,146,694,  dated  July  13,  1915.  Divided 
and  this  application  filed  June  28,  191 5.  Serial  No. 
36,724.    27  Claims.    (CI.  49 — 77.) 


I.  The  method  of  delivering  glass  from  a  furnace 
to  a  mold,  which  consists  in  flowing  glass  on  a  support 
which  contacts  with  only  a  portion  of  the  'batch  and 
subjecting  the  free  unsupported  remaining  portion  of 
the  batch  to  heat. 

1,573,636. — Apparatus  for  feeding  Glass  into  Moulds. 
Leo.  A.  Drey,  St.  Louis,  Mo.,  assignor,  by  mesne 
assignments,  to  Ball  Brothers  Company,  Muncie, 
Ind.,  a  Corporation  of  Indiana.  Filed  Oct.  18,  1920. 
Serial  No.  417,765.    6  Claims.     (CI.  49 — 55.) 


3.  In  an  apparatus  for  gatherings  molten  glass  from 
a  continuously  flowing  stream,  comprising  a  support- 
ing plate  having  a  central  opening  therethrough,  said 
opening  being  concentric  with  the  stream  of  glass,  a 
recess  formed  in  the  upper  face  of  said 'plate,  a  knife 
slidably  located  in  said  recess,  means  for  operating  said 
knife  periodically  across  said  opening  for  closing  the 
sam*'  and  severing  the  oncoming  stream  of  glass,  a 
bottomless  cup  composed  of  separable  members  slid- 
ably secured  to  the  underside  of  said  supporting  plate, 
and  means  for  moving  said  separable  members  to  and 
from  each  other  when  the  opening  in  the  supporting 
plate  is  closed. 

1,573,742.— Feeding  Molten  Glass. 

VVest  Hartford,  Conn.,  assignor 
mont  Company,  Hartfod,  Conn., 
New  York.   Filed  Nov.  25,  1925. 
37  Claims.     (CI.  49—55-) 

16.  Apparatus  for  separating  molten  glass  mto  mold 
charges,  including  a  container  for  the  glass  having  an 
outlet,  severing  means  operating  periodically  beneath 
the  outlet,  means  for  timing  the  suspension  of  succes- 
sive gathers  of  glass  beneath  the  outlet  in  timed  rela- 
tion to  the  operation  of  the  severing  means,  and  means 
for  varying  the  time  of  beginning  of  the  suspension 
period  relative  to  the  time  of  severing. 

GRANTFD  FEBRUARY  23,  1926. 
i,57^,SKK.    High=Temperature    Cement.        Paul  G. 
Willetts,     Berlin,     Conn,     assignor    to     iiait  ford- 


Karl  E.  Pciler, 
to  Hartford-Fair- 
a  Corporation  of 
Serial  No.  71 ,369. 


Empire  Company,  Hartford,  Conn.,  a  Corporation 
of  Delaware.  Filed  Nov.  13,  1925.  Serial  No.  68,917. 
8  Claims.     (CI.  106 — 9.) 

I.  A  cement  containing  barium  sulphate,  silica  and 
silicate  of  soda. 

1,574,156. — Process  for  Manufacturing  Photographic 
Glass  Pictures  and  the  Like  with  Coloured  Back= 
Ground.  Werner  Kiesling,  Berlin-NeukoUn,  (Ger- 
many, assignor  to  N.  Vi.  Handelmaatschappij, 
"  Mercator,"  Zandvoort,  Netherlands.  Filed  Dec. 
18,  1924.  Serial  No.  756,827.  3  Claims.  (CI.  41 — 
21.) 

I.  A  process  for  the  photomechanical  manufacturing 
of  glass  pictures  and  the  like  with  coloured  back- 
ground, wherein  the  transparent  plate  or  the  like  is 
coated  with  a  thin  layer  of  chromate  glue  soluble  in 
the  cold,  the  coated  side  of  the  plate  being  exposed 
under  a  reticle  negative,  the  unaltered  glue  being  then 
rem()\ed  from  those  portions  of  the  plate  which  were 
protected  from  light  during  the  exposure  under  the 
reticle  negative,  the  exposed  portions  being-  then  col- 
oured with  a  dye  solution,  and  the  entire  coated  side 
of  the  plate  and  especially  those  portions  from  which 
the  light-sensitive  layer  has  been  removed  being  finally 
painted  with  another  colouring  substance  for  the  pro- 
duction of  the  background. 

1,574,709. — Apparatus  for  Delivering  Charges  of  MoN 
ten  Glass.  Leonard  D.  Soubier,  Toledo,  Ohio, 
assignor  to  The  Owens  Bottle  Company,  Toledo, 
Ohio,  a  Corporation  of  Ohio.  Filed  Dec.  20,  1920. 
Serial  No.  431,847.    30  Claims.    (CI.  49 — 55.) 


J'  — 


7.  The  combination  with  a  receptacle  to  contain 
molten  glass  having  an  outlet  opening  in  the  bottom 
thereof,  means  to  rotate  the  receptacle  about  the  ver- 
tical center  line  of  said  opening  as  an  axis,  a  regulator 
projecting  downward  into  tlie  glass  in  the  receptacle 
over  said  outlet,  means  to  reciprocate  said  regulator 
toward  and  from  the  outlet  and  thereby  control  the 
discharge  of  glass  through  the  outlet,  a  cutter  mounted 
to  rotate  with  said  receptacle  beneath  said  outlet,  and 
automatic  means  operating  in  synchronism  with  the 
movements  of  said  regulator  to  periodically  actuate 
the  cutter  and  thereby  sever  charges  of  glass  issuing 
fiom  said  outlet. 

1 ,574,736.— Feeder  for  Molten  Glass.  Karl  E.  Pciler, 
Hartford,  Conn.,  assignor,  b)-  mesne  assignments, 
to  Ilarlford-Empire  Company,    a    Corporation  of 
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Delaware.    Filed  Auy-.  3,  1912.    Serial  No. 

13  Claims.    (CI.  49—55.) 

3.  .A.  feeder  for  molten  iflass,  comprisiiii^  a  rotatablc 
i^atheririi^  head,  means  for  rotating-  said  head,  and 
means  for  flowing-  molten  glass  upon  said  head,  while 
rotating,  whereby  a  layer  of  glass  is  aecumulated 
around  the  head. 


1,574,739. — Method  and  Apparatus  for  Delivering 
Molten  Glass.  Enoch  Theodore  Ferngren,  Toledo, 
Ohio,  assignor  to  Hartford-Fairmont  Company,  a 
Corporation  of  New  Vorl<|.  Original  application 
filed  -Sept.  29,  1913.  Serial  Xo.  792,383.  Renewed 
Feb.  10,  1919.  Serial  No.  276,175.  Divided  and 
this  a,pplication  filed  Sept.  19,  1925.  Serial  No. 
57-454-    15  Claims.    (CI.  49—55.) 


2.  The  combination  of  a  receptacle  to  contain  molten 
glass,  said  receptacle  provided  with  an  outlet  orifice, 
and  automatic  means  to  cause  an  equalization  of  tem- 
perature within  the  receptacle  comprising  mechanism 
for  rotating  the  receptacle  about  the  axis  of  said 
orifice. 

GRANTED  MARCH  2.  1926. 

''574>9<^3- — Glass  Machine.  Peter  P.  Kucera,  Con- 
nellsville,  Pa.,  assignor  to  Capstan  Glass  Company, 
Connellsville,  Pa.,  a  Corporation  of  Delaware.  Filed 
Mar.  24,  1920.  Serial  No.  368,238.  6  Claims.  (CI. 
49—38'.) 

I.  In  an  automatic  g'lass  machine,  the  combination 
of  pressing  devices,  a  plurality  of  interacting-  control- 
lers for  controlling  the  operation  of  said  pressing 
devices,  a  timer  for  operating  said  controllers,  an  auto- 
matic relief  device  operative  on  one  of  said  controllers 


for  relieving  the  pressure  on  said  dex'ices  when  the 
pressure  has  reached  a  predetermined  limit,  a  tank  of 
predetermined  capacity  to  receive  the  relieved  pressure 
and  to  regulate  the  final  pressure,  and  a  regulating  out- 
let valve  on  the  tank. 

1,574,914. — Automatic  Conveyor  Signal.  William  L. 
McNamarii,  Connellsville,  Pa.,  assignor  to  Capstan 
Glass  Company,  Connellsville,  Pa.,  a  Corporation 
of  Delaware.  Filed  Oct.  6,  1923.  Serial  No. 
666,894.    (■)  Claims.     (CI.   198 — 40.) 


4.  In  a  device  for  conveying  hot  glass  ware;  a  con- 
\  eyer  ;  a  l  otary  transfer  device  for  transferring  ware 
from  said  conveyor;  guide  rails  cooperating  with  said 
rotary  transfer  device,  shelves  adjacent  the  front  end 
of  said  rails  to  support  ware  pushed  from  the  conveyer ; 
electrical  contacts  attached  to  the  front  ends  of  said 
guide  rails,  said  contacts  being  normally  open  and 
being  adapted  to  be  closed  by  ware  pushed  from  the 
(  ()n\  eyer  ;  and  signalling  means  connected  to  be  set  in 
operation  by  the  closing  of  the  contacts. 

1,574,965. — Glass=Cutter's  Table.  Lawrence  A. 
(Jrolemund,  Charleston,  W.  Va.,  assignor  to  The 
Libbey-Owens  Sheet  fllass  Compan),  Toledo,  Ohio, 
a  Corporation  of  Ohio.  Filed  Nov.  12,  1923.  Serial 
No.  674,142.    ()  Claims.    (CI.  33— 180.) 


I.  A  glass  cutter's  table,  comprising  a  plane  sheet 
supporting  member,  a  pair  of  parallel  measuring  bars 
inovably  mounted  in  the  member  adjacent  opposite 
edges  thereof,  and  means  for  simultaneously  adjusting 
the  bars. 

1,574,984. — Drawing  Sheet  Glass.  Thomas  C.  Mc- 
Kinley,  Charlestown,  W.  Va.,  assignor  to  The 
Libbey-Owens  Sheet  Glass  Company,  Toledo,  Ohio, 
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a  Corporation  of  Ohio.  Filed  Nov.  5,  1923.  Serial 
No.  672,801.  b  Claims.  (CI.  49 — 17.) 
I.  A  cooler  for  use  in  sheet  i^lass  clravvins>-  apparatus 
comprising-  a  hollow  casinj^-  Jun  ini^-  a  plurality  of  com- 
partments, means  for  passing  air  throug^h  the  compart- 
ment closet  to  the  sheet  being-  drawn,  and  means  for 
passing-  a  cooling  lluid  through  the  ren-iaining  com- 
partments. 


1.575.006.  — Drawing  and  Flattening  Table  for  Sheet 
Glass,  Clifford  A.  Rowley,  Toledo,  Ohio,  assignor 
lo  The  Libbey-Owens  Sheet  Glass  Company,  Toledo, 
Ohio,  a  Corporation  of  Ohio.  Filed  Jan.  25,  1924. 
Serial  No.  688,357.    5  Claims.    (CI.  49 — 17.) 

1 .  A  drawing-  and  flattening-  table  for  sheet  glass, 
comprising-  an  upper  stationary  table  and  a  lower  sta- 
tionary table,  the  tables  each  having;  upper  flat  hori- 
zontal supporting-  surfaces,  a  series  of  flat  sheet- 
supporting  plates,  and  means  for  moving-  the  plates 
successively  along  the  upper  table  beneath  and  with  the 
g-lass  sheet,  and  then  returning  them  along  the  lowe 
table,  the  sheet-supporting  surfaces  of  the  plates  always 
remaining-  uppermost,  and  out  of  contact  with  the 
tables. 

1.575.007.  — Drawing  and  Flattening  Table  for  Sheet 
Glass.  Clifford  A.  Rowley,  Toledo,  Ohio,  assignor 
to  The  Libbey-Owens  Sheet  Glass  Company,  Toledo, 
Ohio,  a  Corporation  of  Ohio.  Filed  Jan.  30,  1924. 
Serial  No.  689,398.     10  Claims.    (CI.  49 — 17.) 


I.  In  a  sheet  glass  drawing  apparatus,  a  supporting 
and  flattening  table  for  the  moving-  sheet,  formed  of  a 
plurality  of  closely  positioned  parallel  rollers,  the  upper 
sheet-supporting  surfaces  of  the  rollers  all  lying-  in  the 
same  plane,"  in  combination  with  continuous  means  at 
the  sides  of  the  table  for  supporting  and  drawing  longi- 
tudinally the  edge  portions  of  the  sheet. 

1,575,185. — Automatic  Transfer  Device.  Thomas 
.Stenhouse,  Washington,  Pa.,  assignor  to  Hazel- 
Atlas  Glass  Compau}',  ^\^heeling,  W.  Va.,  a  Cor- 
poration of  West  \'irgini;i.  Filed  Sept.  17,  1923. 
Serial  No.  6()3,222.    12  Claims.     (CI.  214 — i.) 


I.  A  transfer  device  for  glass  ware  including  a 
fluid  pressure  cylinder,  a  \  ertically  reciprocable  piston 
rod  operated  thereby,  a  cross-bar  carried  by  the  piston 
rod,  a  pair  of  pivotally  mounted  grippers  operatively 
connected  with  the  crossbar  and  having  downwardly 
and  inwardly  inclinec!  slots  therein,  means  carried  by 
the  crossbar  engaging  said  slots  to  open  and  close  the 
grippers  and  to  lilt  them  bodily,  and  means  for  recip- 
rocating- the  cx  lincler  and  piston  bodily  in  a  substantially 
liori;^ontal  plane. 

i..S75)3'i- — Machine  for  Grinding  Lenses.  Malcolm 
Bentzon,  Neuilly-sur-Seine,  France.  Filed  July  5, 
1921.    Serial  No.  482,438.    i  Claim.    (CI.  51 — 131.) 


A  lens  grinding  machine  of  the  kind  hereinbefore  re^ 
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ferred  to,  comprising  a  lens  holder,  a  plurality  of 
yrindiny:  discs  designed  to  act  upon  one  onl)-  of  the 
two  lens  surfaces,  means  whereby  each  grinding-  disc 
can  be  presented  to  the  lens  at  the  angle  required  to 
grind  or  polish  convex  or  ccnca\  e  surfaces  thereon  and 
a  stop  to  contact  with  the  centre  of  the  lens  to  deter- 
mine the  grinding  position  therefor. 

1-575. 37°- — Glass  Delivering  Apparatus.  Edward  II. 
Lorenz,  ^^'est  Hartford,  CDim.,  assignor  to  Hart- 
ford-Empire Company,  Hartford,  Conn.,  a  Corpora- 
tion of  Delaware.  Filed  Apr.  7,  iqiq.  .Serial  No. 
287,966.     35  Claims.     (CI.  49 — 55.) 


12.  A  chute  for  delivering  molten  glass  comprising 
a  plurality  of  movable  sections  located  in  delivering 
continuity,  a  support  common  to  said  sections,  means 
for  moving  said  sections  in  unison  upon  said  support 
and  means  for  moving  one  of  said  sections  verticallv 
out  of  delivering  continuity  with  another  section,  inde- 
pendently of  its  movement  on  said  support. 

1.575.514  — Apparatus  for  Making  Glass  and  Process 
Therefor.  Robert  R.  Shively,  Washington,  Pa., 
assignor  to  B.  F.  Drakcnfeld  &  Co.  Inc.,  New  York, 
N.Y.,  a  Corporation  of  New  Vork.  Filed  Apr.  12, 
1924.     .Serial  No.  706,010.    7  Claims.    (CI.  49 — 54.) 


I.  In  the  i.'A  of  making  gl;  ss,  placing  a  mass  oi  the 
raw  materials  within  a  furnace  chamber,  said  mass 
covering  a  minor  portion  of  the  chamber  floor  surface 
adjacent  one  end  thereof,  directing  a  heating  medium 
into  enveloping  contact  with  said  mass  to  subject  t he- 
surface  thereof  to  the  uniformly  distributed  heat  effect 
of  said  medium  whereby  the  mass  is  fused  with  a  pro- 
gressive and  uniform  reduction  in  the  bulk  thereof,  and 
directing  the  melt  away  from  said  mass  as  the  latter 
IS  fused  to  an  f)utlet  at  the  opposite  end  of  the  furnace 
<  hamber. 


SILLIMANITE 

a  neutral  refractory  material  having 
a      definite      fusing  temperature 
above  3270T  (1800X). 

The  December  issue  of  GLASS  reported  the 
followmg  expert  opmions  expressed  m  papers  or 
discussion  at  the  Leeds  Meeting  of  the  SOCIETY 

OF  GLASS  TECHNOLOGY :- 


Mr.  H.  H.  Houldswoitli  (o(  the  Fuel  Department,  Leeds 
University). 

"  Experiments  made  on  commercial  sillimanile  bricks 
showed  thai  they  exhibit  very  little  permanent  change  in  dimensions 
on  heating,  their  refractoriness  is  high,  and  they  offer  great 
resistance  to  attack,  by  soda- lime- silica  glass." 

Mr.  F.  G.  Clark  (of  Messrs.  Beatson,  Clark  &  Co.,  Ltd., 
Sheffield). 

"  /  can  testify  to  the  particular  resistance  to  attack  of  o 
mixture  oj  about  66f  per  cent,  sillimanile,  from  experimental 
data  obtained  at  my  ivorks." 

Professor  W.  E.  S.  Turner  (of  the  Deparlment  of  Glass 
Technology,  Sheffield  University). 

Glass  manufacturers  seemed  to  be  more  keenly  interested 
in  the  resistance  offered  to  corrosion  by  glass,  by  a  refractory 
material,  than  its  ability  to  withstand  unusually  high 
temperatures. 

Mr.  W.  J.  Rees  (of  the  Refractories  Department,  Sheffield 
University). 

"Sillimanile  mixtures  containing  not  less  than  60% 
sillimanile  were  already  justifying  themselves  for  purposes 
where  a  highly  refractory,  resistant  material  WJS  necessary. 


P.B.  Sillimanite  is  now  available  in  the 
raw  state,  crushed  and  graded,  and  in 
the  form  of  Bricks,  Blocks,  Shapes,  etc. 

The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK 

791,  SALISBURY  HOUSE, 
LONDON  WALL,  LONDON,  E.C.2. 

Telephone  Number     -     London  Wall  4825- 
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BRITISH  PATENTS. 


The  following  abstracts  are  taken  from  the  Illustratid  Officia 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Buildings,  London,  W.C., 
price  1/-  each. 

245,785. — Glass  Manufacture.  I.  G.  Farbenmclustrie 
Akt.-Ges.,  31,  Gutleutstrasse,  Frankfort-on-Main, 
(iermany. — (Assii^nees  of  Chemisclie  Fabrik  Gries- 
heim-Elektron ;  31,  Gutleutstrasse,  Frankfort-on- 
Main,  Germany.)  Jan.  H,  1926,  No.  580.  Conven- 
tion date,  Jan.  8,  1025.  Not  yet  accepted.  Abridged 
as  open  lo  inspection  under  .Sect.  91  of  the  A(-t. 
(Class  56.) 

Productioti  of  )in'tiil.  —  In  the  production  of  glasses 
containing-  potash,  potassium  l)icarbonate  is  used  as  a 
batch  material  instead  of  tlie  carbonate. 

246,057. — Glass  Manufacture.  Tennant,  W.  J.,  iii, 
H'at'  )n  Garden,  London. — (Empire  Machi,nc  Co.  : 
Farmers  Bank  Building-,  Pittsburg-,  U.S.A.)  Aug". 
21,   1925,  No.  2 1015.     (Class  56.) 


F I C .  3, 


FIG. 14 


Drawing, — In  order  tO'  flatten  sheet  glass  made  by 
a  continuous  drawing  process,  it  is  drawn  vertically 
upwards  from  a  mass  of  metal  and  is  deflected  through 
a  small  angle,  the  draw  then  being-  continued  in  a 
\ertical  plane.  In  the  construction  shown  in  Fig-,  i, 
the  sheet  3  is  drawn  vertically  upwards  from  a  mass 
of  metal  i,  and  after  passing  between  edge-gripping 
rolls  6,  it  is  deflected  through  a  small  angle  7.  It  then 
passes  over  a  roller  8  and  continues  upwards  in  a 
tical  plane  into  a  lehr.  The  roller  8  flattens  the  sheet, 
but  it  may  be  provided  with  a  pattern  to  produce  figured 
glass.  In  a  modification,  a  flattening-roller  10,  Fig.  3, 
is  arranged  above  the  edge  rolls  6,  and  the  sheet  is 
deflected  over  the  roller  to  a  second  flattening-roller  12, 
whence  it  proceeds  in  a  \-ertical  plaiie.  Other  rollers 
may  be  used  to  press  the  sheet  against  the  rollers  10, 
12.  The  edge  rolls  may  be  dispensed  with,  and  the 
deflectiiig  or  Hattening-rollers  nia\-  be  reduced  in  dia- 
meter at  their  ends  to  permit  the  passage  of  the  thick- 
ened edges  of  the  sheet.  I11  another  modification,  the 
flattening-roller  may  be  replaced  b)'  stub  rolls.  .Skew 
roli>  co-operalc  with  ihe  stub  rolls  and  exert  a  lateral 
strelcliing-aclion  on  the  shed.  In  a  I'urther  modifica- 
tion, the  edges  of  the  sheet  arc  gripped  b)-  eiidless 
chains  27,  28,  I'"ig.  14,  which  cause  the  sheet  to  travel 
in  the  desired  direction.  The  frames  25  by  which  each 
set  of  chains  is  carried  are  mounted  on  adjusting-screws 
so  thai  they  can  be  tilted  to  exert  a  lateral  stretching- 
action  on  the  sheet. 


240,061. — Bottles.  Narunsky,  S.,  3716,  Springdale 
Avenue,  Baltimore,  U.S.A.  Aug^.  31,  ,1925,  No. 
21,761.     (Class  125  (i).) 


FIG. 2 


FIG.I  ,7 


Buttles,  iiuii  =  rctillalilc. — A  valve  device  for  a  11011- 
refillable  bottle  of  the  kind  described  in  Specification 
102,706  comprises  a  pouring-tube  12  secured  in  the 
neck  of  the  bottle  and  containing  a  valve  15  having  a 
^\  eight  18  surrounding  the  valve-stem  17  and  a  guard 
19  loosely  seated  on  the  top  of  the  stem  17.  The  parts 
15,  18,  19  are  grooved  as  shown  to  prevent  tampering 
with  the  vahe,  while  allowing  the  liquid  to  flow  out 
when  the  bottle  is  inverted.  A  cap  27  and  jackets  28,  29 
hold  the  tube  12  in  place. 

246,157. — Fused  Silica.  British  Thomson-Houston 
Co.,  Ltd.,  Crown  House,  Aldwych,  London. — 
(Assignees  of  Miller,  L.  B.  ;  188,  Washington 
Street,  Lynn,  Massachusetts,  U.S.A.)  Jan.  15,  1926, 
No.  1,201.  Con\ention  date,  Jan.  ig,  1925.  Not 
vet  accepted.  Abridged  as  open  to  inspection  undef 
Sect.  91  of  the  Act.    (Class  56.) 

FIG.I 


.'\  device  loi-  lorniing  |)lastic  material,  particularly 
fvised  silica,  into  lengths  comprist's  a  piston  lor  extrud- 
ing the  material  thi-ough  a  die  oi-  opening,  and  nieans 
for  ajipKing  pressure  to  the  ()iston  to  overcon-ie  the 
lesistance  offered  l)\  llu'  material,  the  pressure  ap|)lied 
lo  the  piston  being  varied  automatically  according  to 
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the  resistance  offered  by  the  material.  The  siHca  is 
fused  in  a  crucible  3  in  an  electric  furnace,  as  described 
in  Specification  189,926,  and  it  is  extruded  throug^h  a 
die  into  a  length  5.  The  pressure  for  extrusion  is 
applied  by  means  of  a  piston  6,  an  additional  weight  8 
being  applied  to  the  rod  7  of  the  piston  if  the  weight 
ot  the  piston  is  not  sufficient.  In  order  that  the  ex- 
tiuded  length  5  may  be  of  practically  constant  diameter, 
it  is  necessary  that  the  rate  of  flow  should  be  constant, 
and  to  ensure  this,  means  are  provided  for  varying 
the  pressure  on  the  piston.  For  this  purpose,  the 
weight  8  is  connected  by  a  cable  10  with  a  balance 
weight  9,  and  a  motor  13  is  provided  to  drive  a  winding- 
drum  20  which  raises  the  weight  9  at  a  determined 
rate  of  speed.  \\'ith  this  device,  the  weight  8  cannot 
descend  at  a  g-reater  rate  than  that  at  which  the  balance 
weight  9  is  raised,  and  too  great  a  rate  of  extrusion 
of  the  silica  is  prevented.  If  the  silica  becomes  too 
viscous,  the  piston  6  is  retarded,  but  the  raising  of  the 
weight  9  allows  the  full  force  of  the  weight  8  to  be 
applied  to  the  piston.  The  cable  10  passes  between 
pulleys  24,  25  carried  by  a  pivoted  frame  23,  and  when 
the  cable  is  taut,  the  frame  is  held    in    the  position 

I  shown.  If  the  piston  6  is  stopped  by  any  means,  the 
cable  10  slackens  and  the  frame  23  is  tilted  by  a  weight 
27.  The  movement  of  the  frame  opens  a  switch  28,  29, 
which  stops  the  motor  13  and  prevents  excessive  sag- 
ging of  the  cable  10. 

246,451. — Polishing  Glass.  Zeiss,  C,  (Firm  of),  Carl- 
Zeiss-.Strasse,  Jena,  Germany.  Dec.  28,  1925,  No. 
32,667.  Convention  date,  Jan.  22.  Not  yet  accepted. 
.Abridged  as  open  to  inspection  under  Sect.  91  of  the 
Act.    (Class  60.) 

A  tool  for  polishing  glass  comprises  a  core  coated  on 
the  working-surface  with  a  polishing-layer  comprising 
a  mixture  of  polishing-powder  and  powdered  resin  or 
resin-like  substance,  which  is  heated  to  the  fusing 
temperature  of  the  resin  or  a  temperature  below  fusing 
point.  .As  applied  to  a  flat  or  slightly  curved  tool,  a 
core  has  applied  thereto  a  mixture  of  the  powder  and 
resin-like  substance,  for  example  rouge  and  shellac  in 
equal  quantities,  which  is  compressed  by  a  plate  and  a 
clamp  and  then  heated  for  about  one  hour  at  a  tempera- 
ture of  about  100°.  As  applied  to  a  concave  tool  of 
great  curvature,  the  mixture  is  moistened  with  water, 
applied  to  the  surface  of  the  core,  shaped  by  a  convex 
tool  and  heated.  In  order  to  obtain  a  porous  polishing- 
surfare  the  heating  is  stopped  before  the  grains  of  resin 
flow  together  completeh'. 

246,480. — Zirconium  Oxide  Refractories.  Deutsche 
fiasgliihlicht-Auer-Ges. ,  11,  Ehrenbergstrasse,  Berlin. 
Jan.  21,  1926,  No.  1,766.  Convention  date,  Jan.  23, 
1925.  Not  yet  accepted.  Abridg-ed  as  open  to  inspec- 
tion under  Sect.  91  of  the  Act.  (Class  22.) 
Zirconium  oxide,  obtained  for  instance  by  heating 
j    basic  sulphates,  is  sintered    at    temperatures  above 

II  f,8oo°  C.  and  is  then  worked  up  into^  r-efractory  articles 
by  known  methods  without  particularly  fine  grinding. 
The  articles  are  finally  burnt  at  temperatures  exceed- 

j    ing  2,000°  C.    The  burning  of  the  articles  may  be  con- 
I    ducted  in  two  stages,  at  1,300°  C.  and  above  2,000°  C. 
'  [    respectively,  or  if  pressure  is  used    in    forming  the 
1 1    articles  1,600°  C.  is  a  sufficiently  high  burning  tem- 
1 1  perature. 


Latest    British  Patents. 

Applications  for  Patents. 

No.  5022. — February   22,    1926.       j.    S.    AtkiiTion,     Stein  and 

Atkinson   Ltd.       Furnaces  for  combustion  of  fuel. 
No.  5039. — February  22,  1926.     ( Bausch  and  Lomb  Optical  Co.). 

.A.  H.  Stanle\ .     Opthalmic  mountings. 
No.  5137. — February  23,    1926.    A.   H.   Lymn.       Production  of 

fjases  from  bituminous  fuel. 
No.  5183. — February  23,  192b.    (United  States,  Marcli,  10,  1925). 

Optical  Development  Corporation.      Apparatus  for 

grinding  lenses. 

No.  5236. — February  24,  1926.  S.  Black.  Bottle  washing  and 
sterilizing  plant. 

No.  5-41. — February  24,  1926.  H.  Burdin,  N.  Burdin,  W.  M. 
Oddie.    Manufacture  of  carboys,  etc. 

No.  5275. — February  24,   1926.       (Belgium  February  28,  1925). 

H.  Hennebutte,  E.  Goutal.  ."Xpparatus  for 
carbonizing  wood,  etc. 

No.  5387. — February  25,  1926.  C.  F.  Foster.  Optical  pyro- 
meters. 

No.  5446. — February  26,  1926.  J.  B.  Sanders.  Non-Refillable 
bottles. 

No.  5601. — February  27,  1926.  G.  M.  Gibbins,  Hayward,  Tyler 
and  Co.,  Ltd.  .Apparatus  for  syruping,  tilling  and 
sealing  bottles. 

No.  5896. — March  2,   1926.     (France,   March  31,    1925).    J.  E. 

Renodier.    Machines  for  making  glass  bottles,  etc. 
No.  5907. — March  2,   1926.    W.  W.  Watts.     Bottles,  etc. 
No.  5922. — Marcli  2,  1926.    F.  .S.  Lowe,  H  Morris.  Containers 

for  beverages. 

No.  6001. — March  3,  1926.  M.  W.  Gorton.  Horticultural  glass 
frames. 

No.  6093. — March  4,  1926.  A.  J.  Denniss,  F.  Hainsworth. 
Single  lens  photographic  objective. 

No.  6132. — March  4,  1926.    W.  Duskow.    Bottle  stopper. 

No.  6233. — March  5,  1926.  E.  C.  R.  Marks  (Bautsch,  Quilitz. 
and  Co.   Akt.  Ges.).    Seals  for  bottles,  etc. 

No.  6272. — March  6,    1926.    P.    Gribben.    Bottle  stoppers,  etc. 

No.  6535. — March  9,  1926.  W.  Donald.  Manufacture  of  pro- 
ducer gas  etc.  from  pulverised  coal,  etc. 

No.  6636. — March  9,  1926.  A.  E.  White,  Pittsburgh  Plate  Glass 
Co.    Manufacture  of  sheet  glass. 

No.  6700. — March  10,  1926.     (Czecho-Slovakia,  March  11,  1925). 

Dural  Zrcadleni  a  Pokovovani  skla  Kommand.  Spol. 
Epstein  and  Spol.  Provision  of  protective  layers  on 
reflecting  bodies. 

No.  6724. — March   10,    1926.       (Switzerland,   March    13,  1925). 

C.  iPerdrisat.  Apparatus  for  producing  a  com- 
bustible gas. 

No.  6816. — March  11,  1926.    (Belgium,  May  15,  1925).    Soc.  -Anon 

d'Ougree  Marihave.    Gas  valves. 
No.  6864. — March  12,  1926.    j.  C.  Davies.    Bottles,  etc. 
No.  7043. — March   13,   1926.    (L'nited  States,  March  31,  1925). 

Hartford  Empire  Co.    .Annealing  glassware. 
No.  7050. — March   13,   1926.     (United  States,  March  31,  1925). 

Hartford  Empire  Co.    Annealing  glassware. 
No.  7085. — March    15,    1926.      W.  G.   Beeston.  Regenerative 

furnaces. 

No.  7199. — March  15,  1926.  (Libbey  Manufacturing  Co.). 
Glass  article  and  manufacture  of  same. 

No.  7215. — March  15,  1926.  A.  Kephart.  Cutting  and  bottom- 
ing tubular  glass,  etc. 

No.  7218. — March  15,  1926.  P.  H.  Head,  Safety  Glass  and 
Metal  Products,  Ltd.  Manufacture  of  strengthened 
glass. 

No.  7276. — March  16,  1926.  T.  Bishop,  Saxton  Cliatterton  and 
Co.,  Ltd.    Closures  for  bottles,  etc. 

No.  7373. — March   17,   1926.    W.  H.  Davies.  Bottles. 

No.  7^79- — March  17,  1926.  W.  Donald.  Manufacture  of  pro- 
ducer gas,  carbon  monoxide  etc.  from  pulverised  fuel. 

No.  7686. — March  10,  1926.  (Sweden,  March  23,  lo-^s)-  C.  E. 
Cornelius.    Electric    glass   etc.  furnace. 

No.  7784. — March  20,  1026.  W.  Donald.  Manufacture  of  pro- 
ducer gns  etc.   from  pulverised  fuel. 
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Specifications  Published. 

J31441. — March  51,  i9-:4.  H.  Rouet.  Machines  for  polishing 
purposes. 

254101. — Mav  14,  11)24.  O.  P.  R.  Lehmann.  Optical  projcclion 
apparatus. 

238872. — August  20,  1924.  Naamlooze  Vennootschap  Inter- 
national Octrooibureau.  Apparatus  for  blowing  hollow- 
glass  bodies. 

239836. — September  12,  1924.  Naamlooze  Vennootschap  Inter- 
national Octrooibureau.  Apparatus  for  the  periodic 
delivery  of  molten  glass  from  a  furnace. 

240150. — September  16,  1924.  A.  J.  Sterling.  Closures  for 
bottles  and  other  containers. 

240844. — October  i,  1924.  Siemens-Schucl-certvverUe  Ges.  Electric 
gas-purifier  plants. 

242628. — November  4,  1924.  Naamlooze  Venootschap  Philips' 
Gloeilampenfabrieken.  Sealing-in  machines  for  the 
manufacture  of  electric  incandescent  lamps  and  the 
like. 

247148. — February  5,  1925.  General  Electric  Co.,  Ltd.  l'"lcctric 
incandescent  lamps. 

247655. — November  ig,  1924.  B.  Watson  and  A.  Thomson. 
Bottle  washing  machines. 

247862.- — September  23,  1925.  F.  W.  Golby  (Libbey  Owens 
Sheet  Glass  Co.).  Method  of  and  apparatus  for  draw- 
ing sheet  glass. 

247896. — December  2,  1925.  F.  G.  Ginzler.  Closure  for  jars, 
glass  bottles,  tins  and  like  containers. 

248244. — July  8,  1925.  T.  Rombach.  .\ttaching-means  for  cover 
glasses  and  the  like. 

248293. — October  23,  1925.  (Addition  to  235749)  Mallinson  & 
Co.,  Ltd.  and  H.  .Mallinson.  Devices  for  removing 
capsule  stoppers  from  bottles. 

248445. — December  2,  1924.  A  Crowcroft.  Means  for  support- 
ing the  bricks  in  a  crown  or  roof  for  furnaces  or  the 
like. 

248461. — December  4,  1924.  J.  Clegg.  Dampers  for  furnaces 
and  the  like. 

248518. — December  30,  1924.  (Addition  to  235958)  Power-Gas 
Corporation,  Ltd.,  and  N.  E.  Rambush.  Process  for 
producing  combustible  gases  and  coke  from  bituminous 
fuel. 

248555. — March  2,  1925.  A.  W.  Puddington.  Damper  con- 
trolling mechanism  for  furnaces. 

248569. — March  13,  1925.  W.  H.  Clegg.  A\r  compressor  or 
blower. 

248596. — May   14,    1925.       R.   W.   Penn,  W.   A.    Stephens  and 

British  Sure  Seal  Co.,  Ltd.    Air-tight  receptacles  with 

removable  covers. 
248603. — May     26,     19^5.       (Convention     date    not  granted). 

E.  C.  R.  Marks  (Kahlbaum  Chemische  Fabrik  Ges. 

C.  A.  F.).  Bottles. 
248663. — May    22,    1925.      Holstein    Kappert  Maschinenfabrik 

Phoni  Ges.    Bottle  washing  machines. 
248678. — November    25,    1925.      A.  S.  Alexander.  Distinctive 

cork  to  be  used  in  bottles  for  medical  purposes,  other 

than  those  containing  medicine  to  be  taken. 
248841. — December  11,  1924.    C.  Cooper,  D.  M.  Henshaw  and 

W.  C.  Holmes  and  Co.,  Ltd.    Manufacture  of  fuel 

gases. 

248943. — April  8,  1925.  E.  C.  R.  Marks  (Libbey  Owens  Sheet 
Glass  Co.).  Method  and  apparatus  for  forming  sheet 
glass. 

249046. — Novomlier  28,    1925.    Holophanc  Ltd.   .ind  E.  Stroud. 

Illuminating  appliances. 
248934. — March  30,  1925.    R.  Hadden.    (Corning  Glass  Works). 

Electric  insulators  and  means  for  making  the  same. 
Specifications  open  to  Public  Inspection. 

247918. — February  17,   1925.      P.  Licse.      Composite  glass  and 

fcrro-concrete     coverings   or   structures     for  ceilings, 

floors,  walls,  and  the  like. 
247926. — February     18,     1925.       P.    Muller   and   K.  Rahlwes. 

Method  of  and  means  for  capjjing  bottles  and  the  like. 
247994. — P'cbruary     23,     1925.       A.     TrippenseC.  Refractory 

materials  for  furnaces  and  ovens. 
248369. — February      25,      1925.       Pfalzische     Chamotte  LInd 

'I'hornwerke  (Schiffer  and  Kircher)  Akt.  Ges.  Process 

for  the  manufacture  of  refractory  bricks. 
248403. — March  2,    1925.    Corning  Glass  Works.  Perforating 

glass. 


248748. — March  5,  1925.  R.  Brunner.  Method  of  and  apparatus 
for  producing  artistic  decorative  effect  by  optical 
means. 

249084. — March  10,  1925.  Metal  and  Thermit  Corporation.  Lead 
in  wires  and  method  of  making  the  same. 

249094. — March  10,  1925.  Optical  Development  Corporation. 
.'\pparatus  for  grinding  lenses. 

249152. — March  14,  1925.  E.  H.  Kignell  and  E.  P.  Kignell. 
Regenerative  heat  exchanging  apparatus. 


Patents,  Trade  Marks,  Inventions. — Advice,  Handbook  and 
Consultations  free.  King's  Patent  Agency  Ltd.,  Director  B.  T. 
King,  C.I.M.E.,  Regd.  Patent  Agent,  G.B.,  U.S.,  and  Canada, 
146a,  Queen  Victoria  Street,  E.C.4,  and  6,  Quality  Court  (next 
Patent  Office),  London,  W.C.  39  years'  references.  'Phone: 
Cent.  682. 


"  Improvements  in  Glass  Blowing  Machines."  The  owners 
of  British  Patent  No.  160366  are  desirous  of  entering  into 
negotiations  with  one  or  more  firms  in  Great  Britain  for  the 
purpose  of  exploiting  the  above  invention,  either  by  sale  of  the 
patent  rights  or  by  the  grant  of  a  licence  or  licences  to  manu- 
facture on  royalty.  Enquiries  should  be  addressed  to  Messrs. 
Abel  and  Imray,  30,  Southampton  Buildings,  London,  W.C. 2. 

 ;SxE>-3=  

Patents  and  Designs  Acts,  1907  and  1919.  The  proprietors  of 
British  Patents  Nos.  139188,  139189,  and  139190  are  prepared  to 
sell  the  patents  or  to  licence  British  manufacturers  to  work 
thereunder.  They  relate  to  machines  for  cutting  sheet  glass. 
The  glass  is  supported  on  a  table  or  conveyor  beneath  a  carriage 
carrying  the  cutting  tools,  .'\ddress :  B.  W.  &  T.,  112,  Hatton 
Garden,  London,  E.C.i. 

 <:x;x;>  

The  owners  of  British  Patents  No.  193080  for  Improvements  in 
Machines  for  Blowing  Glass,  and  No.  193365  for  Improvements 
in  transfer  mechanism  for  Glass  Blowing  Machines,  are  desirous 
of  entering  into  negotiations  with  one  or  more  firms  in  Great 
Britain  for  the  purpose  of  exploiting  the  above  inventions,  either 
by  the  sale  of  the  patent  rights  or  by  the  grant  of  a  licence  or 
licences  to  manufacture  on  royalty.  Enquiries  should  be 
addressed  to  Messrs.  Abel  and  Imray,  30,  Southampton  Buildings, 
London,  W.C. 2. 


WANTED. 

.Advertiser  is  desirous  of  purchasing  several  Lynch  machines 
t\  pe  L.A.  Must  be  good  condition.  Reply  giving  machine 
numbers,  date  of  installation  and  where  they  may  be  inspected, 
to  Box  No.  304,  Glass  Publications  Ltd.,  Talbot  House, 
Arundel  Street,  Strand,  London,  W.C. 2. 


Prevailing  Prices. 


Arsenic  (Continental  or  Japanese) 

/J  5 

'.5 

0 

ton 

Arsenic  (Refined  white  powdered) 

jC^5 

10 

0 

ton 

Cobalt  (Black  Oxide)  

*/o 

8 

0 

lb. 

Cobalt  (Grey  Oxide)  

*£o 

8 

10 

lb. 

Cryolite  (Synthetic)  99/100%  .. 

j£37 

0 

0 

ton 

Manganese  Peroxide  85/87%    .  . 

*£ig 

10 

0 

ton 

Potash  (Hydrated  Carbonate)  83/85°,^ 

f/22 

10 

0 

ton 

Potassium  Nitrate 

0 

0 

ton 

Red  Lead,  Finest  English  Manufacturing  Glas 

Makers'  quality 

5 

0 

cwt. 

Selenium  (Black  powdered)  9g/loo°„ 

*£o 

8 

0 

lb. 

Soda  Ash  (Heavy) 

£6 

5 

0 

ton 

Soda  Ash  (Light)   

£5 

17 

6 

ton 

Sodium  Nitrate  (Refined  Chilean)  96°o 
Sodium  Nitrate  (Synthetic)  96"o 

£13 

7 

6 

ton 

■  U^3 

10 

0 

ton 

Sodium  Selenite 

*£o 

5 

6 

lb. 

Sodium  Silico  Fluoride  .  . 

■        1 7 

0 

0 

ton 

The  above  prices  are  for  usual  commercial 

quantities. 

*  d/d.  Works. 

i  c.i.f.  U.K.  port. 
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GENERAL  STRIKE. 

Owing'  to  the  condition.s  arising-  out  of  the  present 
g-eneral  strike  we  greatly  regret  the  delay  in  the  publica- 
tion and  distribution  of  this  issue  and  consequently 
would  ask  for  the  indulgence  of  our  readers. 

Glass  Publications  Ltd. 


By  the  decision  to  call  a  g-eneral  strike  at  midnight 
on  May  3rd,  the  General  Council  of  the  Trades  Union 
Cong-ress  immediately  transformed  what  was  an 
ordinary,  though  none  the  less  very  serious,  industrial 
dispute  into  the  closest  approach  to  civil  war  that  this 
country  has  known  for  centuries. 


This  decision  was  taken  without  any  reference  what- 
soL'ver  to  the  rank  and  file  of  the  Unions  concerned  and 
although  large  numbers  of  them  obeyed  the  instructions 
to  cease  work  there  are  already  many  indications  that 
their  action  was  dictated  by  fear  rather  than  by 
sy,Tipathy  with  the  T.LLC.  This  view  is  confirmed  by 
the  fact  that  since  the  Government  issued  its  statement 
that  "  men  staying  in  work  or  returning  to  work  would 
be  given  protection  after  the  present  crisis  is  over," 
many  ,men  have  returned  to  work. 

Furthermore,  man)"  trade  unionists  who  have  left 
their  employment  in  one  district  are  volunteering  for 
other  work  elsewhere. 

All  thinking  ,men  are  agreed  that  trade  unions  have 
done  a  tremendous  amount  of  good  work  in  improving 
the  working  conditions  in  many  industries  and  that, 
if  devoted  to  the  purposes  for  which  they  were 
instituted,  are  of  real  use  to  both  employers  and  ,men. 

The  present  situation,  however,  has  arisen  through 
the  gross  misuse  of  trades  unions'  power  by  a  few  men 
w^ho  have  risen  from  obscurity  by  their  ability  to  hood- 
wink their  followers  as  to  their  main  objective.  They 
are  influenced  solely  by  a  personal  greed  for  power, 
combined  with  envy  of  the  manner  in  which  equally  un- 
scrupulous and  obscure  men  have  become  the  dictators 
of  Russia.  Quite  a  number  of  the  General  Council 
have  studied  these  methods  at  first  hand  and  their 
manifestos,  etc.,  issued  since  the  strike  commenced, 
bear  the  mark  of  this  alien  influence. 

The  original  cause  of  the  dispute  has  now  been  for- 
gotten in  the  greater  issues  at  stake,  i.e.,  as  to  whether 
Britain  is  to  be  ruled  by  its  constitutional  Government 
or  whether  it  is  to  be  misruled  by  the  disciples  of  those 
who  have  made  such  a  disaster  of  Russia. 

There  is  really  not  the  slightest  reason  to  doubt  the 
result  for  one  .moment,  as  the  country  as  a  whole  is 
solid  in  its  backing  of  Mr.  Baldwin  and  his  policy  of 
fighting  the  usurpers. 

Inconveniences  arid  annoyances  will  be  experienced 
by  all  and  the  financial  cost  will  be  heavy,  but  it  will 
be  worth  while  if  only  we  can  abolish  the  hypocrisy, 
underhand  work  and  intrigues,  etc.,  which  are 
masquerading  under  the  guise  of  Trade  Lhiic^nism  at 
the  present  time,  and  this  will  be  achieved  if  only  the 
Nation  follows  the  Prime  Minister's  advice  in  his 
message. 

"  Constitutional  Government  is  being  attacked. 
Let  all  good  citizens  whose  livelihood  and  labour  have 
thus  been  put  in  peril  bear  with  fortitude  and  patience 
the  hardships  with  which  they  have  been  so  suddenly 
confronted.  Stand  behind  the  Government,  who  are 
doing  their  part,  confident  that  you  will  co-operate  in 
the  measures  they  have  undertaken  to  preserve  the 
liberties  and  privileges  of  the  people  of  these  islands. 
The  laws  of  England  are  the  people's  birthright.  The 
laws  are  in  your  keeping.  You  have  made  Parliament 
their  guardian.  The  general  strike  is  a  challenge  to 
Parliament  and  is  the  road  to  anarchy  and  ruin." 


[Gl.\ss  will  deal  with  all  matters  pertaining  to  the 
industry  in  an  impartial  maimer,  consequently  the 
Editor  does  not  necessarily  associate  himself  with  th« 

opinions  expressed  by  his  contributors.] 
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Practical  Notes  on  the  Thermal  Endurance 

of  Glass. 


By  H.  V.  E.  RENN 
lass  vessel  takes  place  when  the 


The  fracture  of  a  y 
tension  at  any  point  somewhat    exceeds    the  elastic 
As  the  tension  is  primarily  proportional  to  the 


limit. 


temperature  gradient  it  is  evident  that  the  smaller  the 
latter,  i.e.,  the  greater  the  rate  at  which  thq  heat  is 
conducted,  the  less  the  probability  of  fracture.  The 
tension  is  also  proportional  to  the  coefficient  of  expan- 
sion, for  the  greater  the  rate  of  expansion  the  more 
intense  the  stresses  set  up. 

Winkelmann  and  Schott  adopted  the  f(jrmula  : 
P  K 
F  =  —  —  , 

aE  SC 
as  the  measure  of  power  to  withstand  inequality  of 
temperature,  and  called  it  the  thermal  coefficient  of 
endurance.  It  will  be  seen  from  the  formula  that  the 
properties  directly  affecting  the  thermal  endurance  are 
the  tensile  strength  (P)  elasticity  (E)  and  expan- 
sion (a)  while  the  remaining  properties,  the  conduc- 
tivity (K)  density  {s)  and  specific  heat  (c)  produce  an 
effect  proportionate  cither  directly  or  inversely  to 
their  square  roots. 

In  previous  articles  the  thermal  endurance  of  a  glass 
has  been  considered  with  relation  to  expansion  and  con- 
ductivity. It,  lias  been  pointed  out  that  these  properties 
should  be  known  with  precision,  and  that  the  conditions 
aimed  at  in  practice  should  be  the  lowest  possible  co- 
efficient of  expansion  and  the  highest  conductivity 
coefficient.      In  selecting  a  glass  for  any  particulai' 


the  amount  of  stress  which  can  be  developed  in  a  glass 
without  causing  fracture  is  directly  related  to  the 
elasticity. 

Experimental  Determination  of  Elasticity  Coefficient. 

W'inkclm.inn  and  Schott  were  the  earliest  to  inves- 
tigate the  elasticity  of  glass  upon  s)stematic  lines. 
The}  determined  the  value  of  Young's  modulus  for  19 
different  glasses,  employing  highly  accurate  methods 
of  measurement.  A  rod  of  rectangular  section  was 
supported  on  two  fixed  knife-edges.  Weights  placed 
in  the  middle  of  the  rod  caused  the  two  ends  to  turn  in 
opposite  directions  through  the  sa.me  iingle  (j).  This 
j'.ngle  v\as  observed  and  the  value  of  Young's  modulus 
calculated  from  the  formula  : 


3 


P 


E  = 


4    u'''b    tail  f 


I  denoting  the  distance  between  the  knife-edges,  a  and  h 
the  depth  and  breadth  of  section  respectively,  and  P  the 
load.  In  order  to  determine  the  angle  f,  a  modifica- 
tion of  a  method  indicated  'by  Konig*  was  used.  A 
mirror  was  placed  at  each  end  of  the  rod  so  that  a  ray 
of  light  from  a  pjint  A  (Figure  i)  of  a  distant  scale  is 
reflected  from  C  to  B,  and  thence  into  the  observing 
telescope  D. 

The  displacement  7'  of  the  point  A  in  the  scale  was 


A 


B 


D 


Fig- 
purpose,  however,  it  is  invariablx  found  necessary  to 
arrange  a  compromise  between  the  several  factors, 
depending  upon  conditions  of  manufacture  as  \\eH  as 
of  use.  When  deciding  upon  a  bottle  glass,  for  example, 
it  may  be  necessary  to  sacrifice  the  thermal  properties 
in  order  to  obtain  greater  mechanical  strength. 

Elasticity. 

The  coefficient  of  elasticity  (Ycnmg's  modulus)  is  a 
factor  that  should  always  be  taken  into  account,  since 
it  has  a  direct  influence  upon  the  thermal  endurance. 
When  a  force  is  applied  to  a  mass  of  glass,  the  various 
portions  of  the  glass  are  displaced  relatively  to  one 
another,  and  the  glass  is  said  to  be  under  strain.  The 
internal  force  that  is  set  up  to  resist  strain  is  called 
stress,  and  bodies  which  develop  this  restoring  force 
are  said  to  be  elastic.  Young's  modulus  of  elasticity 
is  defined  as  the  ratio  of  the  stress  to  the  strain,  i.e., 
St  ress 

elasticity    -  —  ,   ;ui(l   it  is  evident    from  this  liiat 

strain 


observed  when  the  rod  was  bent  by  application  of  a 
load.  The  angle  marked  (3  was  about  86°,  and  the 
modified  form  of  the  equation  used  : 


if  AC  +    J  

V  2    /  <|-'l 


sin  f3. 


Winkelmann  later  investigated  a  similar  scries  of 
glasses,  and  obtained  results  that  compared  favourably 
with  those  previously  observed.  The  following  table 
shows  some  of  the  results  obtained,  the  values  given 
being  the  mean  of  the  two  determinations.  The  num- 
bers given  to  the  glasses  are  those  foiuid  in 
Winkelmann  and  Schotl's  list  of  72  glasses. 

Some  investigations  have  been  recently  made  by 
Clarke  and  Turneri   upon  the  influence  of  lime  on  the 

*Wiukelmanu  Handb.  d.  I'hys.  1  263. 
tJ.  Soc.  C.kuss  'J'cch.  111.  2(iO. 
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value  of  Young's  modulus  of  elasticity  for  the  soda-  The  results  obtained  by  Clarke  and  Turner  are  re- 
lime  g^lasses.  They  adopted  a  method  similar  in  prin-  produced  below  in  Table  11,  toj^ether  with  the  i^cr- 
ciple  to  that  of  \\'inkelmann  and  Schott.  A  ^lass  rod     centag-e  composition  of  the  glasses  tested. 

TABLE  I. 


Glass 
Xo. 

Compositic 

)n  per  cent. 

Values  of  Young's 
niodulus,kg/inm^ . 

SiO, 

B.,03 

Al.,03  ZnO 

1 

Na,0 

PbO 

BaO 

MgO 

CaO 

19  =  3 

71.0 

14.0 

50 

10.0 

7429 

70.6 

12.0 

17.0 

6632 

20 

41.0 

51-7 

7.0 
15.0 

5464 

28 

64.6 

2-7 

2.0  5.0 

10.2 

6613 

29  =  8 

67.9 

I.O 

4-5 

5.8  16.8 

8.1 

6576 

34 

70.2 

12.0 

—  10.3 

30 

7090 

35  =  7 

73-8 

3-5 

50 

10.5 

7.0 

7195 

38-6 

67.3 

2.0 

2.5 

7.0 

14.0 

7.0 

7402 

was  suipported  at  its  two  ends  upon  parallel  horizontal 
knife-edg'es,  a  pan  being  suspended  from  the  centre 
by  thin  wire.  Weights  placed  in  the  pan  caused  depres- 
sions which  were  observed  for  varj  ing  loads  up  to  one 
kilogram.  The  mean  depression  for  a  load  of  100  grams 
was  determined  ,  and  Young's  modulus  calculated  from 
the  formula  : 


It  is  seen  from  the  above  table  that  when  lime 
replaces  soda  there  is  a  continuous  increase  in  the 
elasticity  from  5,784  kg/mm-  with  nO'  lime,  to 
8,343  kg/mm'  with  18  per  cent.  lime.  It  was  pointed 
out  by  'the  investigators  that  the  greater  elasticity 
imparted  to  glass  b}'  lime  is  an  explanation  of  what 
is  noted  in  actual  practice,  that  a  glass  of  high  lime 


TABLE  H. 


Glass 
Xo. 

Composition  per  cent. 

Values  of  Young's 
Modulus,  kg/mm-. 

SiO, 

Al/)3 

Fe203 

CaO 

MgO 

Xa.O 

I 

74-25 

0.42 

0.16 

trace 

25-37 

5784 

2 

7390 

0.21 

0.14 

1-57 

23.80 

5930 

3 

7405 

0.22 

0.14 

2.63 

23.00 

f^i75 

4 

74.02 

0.2q 

0.15 

3  /9 

23-15 

6332 

5 

73-77 

0.34 

0.18 

4-54 

0.16 

20.78 

6426 

6 

73-21 

0.55 

0.62 

6.22 

0.22 

19.38 

6700 

7 

73-97 

0.76 

0.18 

7-56 

0.23 

17-30 

6804 

8 

74.82 

0.38 

o.og 

8.15 

0.26 

16.30 

6965 

9 

74.92 

0.38 

0.17 

9.26 

0.31 

14.88 

7034 

10 

74-59 

0.48 

0.17 

10.40 

0.29 

14.22 

7249 

II 

74-93 

0.38 

0.16 

11.63 

0.31 

13.02 

6912 

J2* 

75-30 

13.00 

11.70 

7642 

16 

66.67 

1-43 

0.32 

18.06 

0.85 

12.72 

8343 

♦Calculated  from  the  approximate  chemical  composition  GSiOj,  l.lCaO,  O.QNajO 

I  cor 


12  -  r'd 

where  r  is  the  radius  of  the  rod,  I  the  distance  between 
the  knife-edges  and  d  the  depression. 


content  is  stronger  than  a  glass  high  in  soda  and  of  low 
lime  content. 

The  results  are  given  overleaf  in  graphical  form,  with 
elasticity  plotted  against  the  percentage  of  lime  con- 
tained in  the  glass,  in  order  that  the  relation  between 
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composition  and  elasticity  can  'be  examined  more 
closely. 


Increase  of  Young's  Modulus  of  Elasticity   in  sub= 
stituting  Lime  for  Soda. 


0         2         4         6  8         10         12         14         18         18  20 

PERCENTAGE    OF  LIME 


Fig.  2. 

It  will  be  seen  that  the  resulting  curve  is  practically 
a  straight  line,  so  that  the  relation  between  composition 
and  elasticity  is  a  linear  one  in  a  series  of  similar 
g-lasses.  The  one  glass  which  appears  to  show  any 
serious  divergence  is  No.  ii.  Clarke  and  Turner,  com- 
menting upon  this,  say  : — "  It  was  expected  that  this 
deviation  was  accidental,  and  for  this  purpose  deter- 
minations were  repeated,  but  the  earlier  determina- 
tions were  confirmed  as  the  result.  There  is  at  present 
no  'explanation  forthcoming  why  this  sudden  break 
should  occur  in  the  continuous  increase  of  elasticity 
with  the  proportion  of  lime,  and  for  the  present  no 
stress  is  laid  on  it.  If  there  is  a  real  break,  then 
it  must  be  due  to  some  special  circumstance,  since 
glasses  with  still  higher  proportions  of  lime  exhibit  a 
.still  greater  elasticity. ' ' 

It  must  be  pointed  out,  however,  that  there  are  many 
factors  that  tend  to  affect  the  determination  of  the 
elasticity  constant'.  The  rod  used  in  the  experiments 
should  be  made  from  well  annealed  and  homogeneous 
glass,  and  should  be  free  from  bubbles.  In  addition  it 
should  be  perfectly  cylindrical  if  precise  results  are 
required,  and  should  exhibit  true  parallelism  through- 
out its  length.  In  the  tests  carried  out  by  Clarke  and 
Turner,  rods  20  cm.  in  length  were  used,  and  the  dia- 
meter did  not  vary  more  than  i  per  cent.  This  made 
possible  an  error  of  approximately  4  per  cent,  in  the 
final  value.  Precise  measurements  of  the  extent  of  the 
bending  were  not  made,  while  slight  corrections 
rendered  necessary  by  tlie  formula  used  were  omitted. 

The  rods  in  Winkelmann  and  Schott's  investigations, 
and  later  in  those  of  Winkelmann,  the  mean  deplh  of 
the  cross  section  was  3  mm.  and  the  mean  breadth, 
15  mm.  That  such  elaborate  precaution  should  be 
taken  to  eliminate  small  errors  in  the  observations 
does  not  appear  warrantable  since  the  glass  used  in 
some  of  the  rods  was  defective. 


The  determination  of  Young's  modulus  (Adiabatic) 
for  various  glasses  was  carried  out  by  Bell*  who 
favoured  the  acoustical  method.  He  claimed  that  the 
method  was  the  simplest  for  the  determination,  but 
it  had  been  little  used,  doubtless  because  of  the  well- 
known  difficulty  in  obtaining  glass  rods  of  the  required 
length  sufliciently  uniform  for  the  purpose.  It  was 
originally  intended  to  determine  the  tones  given  by 
longitudinal  vibration  of  a  number  of  rods  or  tubes  of 
I  he  glasses  by  observation  of  the  beats  produced  when 
a  steel  rod  of  nearly  equal  and  known  pitch  was  caused 
to  vibrate  simultaneously.  The  glass  rods  were  then 
cut  into  ten  sections,  and  their  weights  and  measure- 
ments determined.  From  these  data  it  was  intended  to 
construct  a  diagram  for  each  rod  representing  the 
vibration  in  the  cross  section  throughout  its  entire 
length.  It  was  expected  that  a  few  of  the  more  nearly 
uniform  of  the  rods  might  be  selected,  from  the  tones 
of  which  it  would  be  possible  to  calculate  Young's 
modulus.  Inspection  of  the  diagrams  showed,  how- 
ever, that  the  parallelism  was  not  nearly  perfect 
enough  tO'  carry  out  this  object.  A  correction,  in  the 
form  of  an  "  addition  in  length  "  was  therefore  calcu- 
lated which  made  it  possible  to  compute  the  velocity 
of  sound  through  the  rod  from  the  rate  of  vibration 
as  if  its  cross-section  were  constant.  Mathematical 
proof  that  the  correction,  somewhat  empirically  applied, 
was  strictly  in  accordance  with  theory,  was  given  in 
an  appendix  by  Chree.  The  following  results  were 
obtained  : — 


Table  III. 


Glass. 

Density. 

E  at  0°. 

vSoft  German  a 

2.508 

6.95 

X 

10"  dynes/sq.  cm. 

b 

2.507 

6.91 

X 

10" 

c 

2.488 

6.91 

X 

10"  „ 

Bohemian 

2.394 

6.38 

X 

10" 

Gauge-tube 

2.525 

7.36 

X 

10"  ,, 

Soft  Jena 

2.499 

7.16 

X 

10"  „ 

Rnglish  Flint  a 

3.164 

5.30 

X 

10"  ,, 

b 

3.136 

5.39 

X 

10"  „ 

Variation  of  Young's  Modulus  with  Temperature. 

Winkelmann  examined  24  glasses  for  variation  of 
elasticity  with  a  rise  of  temperature,  the  observations 
extending  up  to  the  point  of  softening.  The  apparatus 
used  was  as  before,  but  with  slight  modification,  and 
for  these  experiments  was  enclosed  in  a  suitable  metal 
case.  It  was  found  necessary  to  allow  for  several  errors 
due  to  the  effect  of  heat  on  the  apparatus  and  for 
ihermo-elastic  after-effects.  It  was  found  that  when  a 
glass  is  first  examined  for  elasticity  at,  say,  20°,  and 
is  then  raised  to  a  temperature  approaching  its  soften- 
ing point,  upon  a  second  examination  at  20°  it  exhibits 
greater  resistance  tO'  bending  than  before  heating.  If 
the  glass  is  only  once  treated  in  this  manner  the  larger 
elasticity  observed  at  20°  gradually  assumes  its  former 
value.  The  elasticity  becomes  constant,  however,  upon 
several  successive  healings  and  intervals  of  cooling. 
.Some  of  the  glasses  used  in  Winkelmann 's  experiments 


*rhil.  Mag.,  9;  416, 


May,  1926. 


GLASS 


223 


show  the  presence  of  stress,  and  it  is  possible  that  this 
may  have  been  partly  responsible  for  the  phenomenon. 
It  is  well  known  that  one  of  the  effects  of  the  release 
of  stress  or  the  partial  release  of  stress  is  an  elastico- 
viscous  movement  that  often  requires  a  considerable 
period  to  reach  its  limit,  but  so  far  as  the  present  writer 
is  aware  no  experimental  work  has  been  carried  out 
upon  the  elastic  properties  of  i^lass  during-  the  period 
of  movement.  It  is  not  improbable  that  the  elasticity 
would  be  found  to  decrease  during-  an  elaslico-viscous 
movement  following-  the  release  or  partial  release  of 
stress. 

Some  of  the  results  (/otained  b}-  \\'inkelmnnn  arc 
given  in  Table  IV",  the  elasticity  constants  being  those 
observed  after  successive  heatings  and  periods  of 
cooling. 


Table  IV. 


Glass. 

1  — 

-  (Et/Eao) 

100 

100° 

200° 

300° 

400° 

500° 

19  =  5 

0.01 

0.11 

0.38 

0.85 

1.95 

25 

1.32 

3.38 

5.66 

8.07 

26 

0.00 

0.02 

1.18 

28 

3.01 

6.77 

10.53 

14.2!) 

29  =  8 

0.00 

0.14 

1.44 

7.05 

34 

0.10 

0.23 

0.36 

0.49 

0.62 

35  =  7 

0.69 

1.85 

3.16 

4.57 

6.06 

38  =  6 

0.50 

1.91 

4.17 

6.82 

No  result  is  given  for  glass  No.  26  at  400°,  as  the 
-lass  was  on  the  point  of  softening  at  this  temperature. 
The  same  remark  applies  to  the  five  glasses  for  whicii 
no  result  is  g-iven  at  500°. 

Winkelmann  suggests  that  comparatively  high  alkali 
content  favours  the  change  of  elasticity  with  tempera- 
ture, but  that  the  presence  of  boric  oxide  along  with 
the  alkalies  tends  to  have  the  reverse  effect.  Glasses 
Nos.  19=5  and  34  are  notable  examples  of  this.  The 
elasticity  of  lead-containing  glasses  does  not  appear 
to  be  much  influenced  by  temperature  chang-es.  Two 
lead  glasses,  Nos.  26  and  29  =  8  are  included  in 
Table  IV. 

Bell,  who  examined*  a  flint  glass  made  by  Powell, 
possessing  the  same  general  character  as  g-lass  No.  26, 
states  that  Young's  modulus  was  sensibly  constant 
between  the  temperature  limits  of  the  experiment.  In 
a  special  experiment  witii  the  soft  German  glass  (( 
(Table  III)  a  diminution  in  the  elasticity  was  observed 
of  1. 1 2  per  cent,  from  5°  to  100°.  Mayerf  states  that 
Young's  modulus  for  St.  Gobain  glass  diminishes  by 
1. 16  per  cent,  for  a  rise  in  temperature  from  0°  to  100°. 

Calculation  of  Elasticity  Coefficient. 

Winkelmann  and  Schott  attempted  to  express  the 
'  lasticity  of  a  glass  as  a  linear  function  of  the  percent- 
:iges  of  its  constituent  oxides.  This  does  not  appear 
unreasonable  when  it  is  considered  that  the  increase 
in  the  elasticity  with  increased  proportions  of  lime,  as 
indicated  by  Fig.  2,  follows  a  simple  law,  the  relation 


*Loc.  cit. 

■fl'hil.  Mag.  (5)xli.  p.  168. 


between  composition  and  elasticity  being  represented 
by  what  is  almost  a  straight  line. 

To  express  the  elasticity  in  terms  of  the  percentages 
of  oxides  present,  the  following  formula  was  used  : 

E  aiXi  +  a.x^  +  a^x^  +  ...  , 
a,,  a,,  ag,  ...  being  the  percentages  of  the  constituent 
oxides  and  x,,  x,,  X3,  ...  the  unit  contributions  of  those 
oxides  to  the  elasticity,  that  is  to  say,  x  is  that  fraction 
of  the  total  elasticity  which  is  contributed  by  each  i  per 
cent,  of  the  constituent  oxide. 

The  values  of  .v  at  first  assigned  to  the  oxides  were 
found  to  be  unsatisfactory  when  an  attempt  was  made 
to  calculate  the  elasticity  of  a  second  series  of  glasses 
examined  b\  Winkeln-iann.  Lime  and  soda,  for 
example,  were  assumed  to  have  the  same  effect  upon 
the  elasticit)-  and  were  given  identical  values.  The 
whole  set  cf  values  was  afterwards  modified  by 
Winkelmann,  who  divided  the  glasses  examined  into 
three  groups,  .\,  B  and  C,  and  assig^ned  to  each  group 
a  different  set  of  factors.  Group  A  includes  the  pure 
silicate  gUisses  containing  neither  boric  oxide  nor 
phosphoric  acid,  and  which  are  free  from  baryta  and 
magnesia.  Group  B  comprises  the  borosilicates  free 
from  lead  and  phosphoric  acid,  while  group  C  includes 
all  those  glasses  not  identified  with  either  group  A 
or  B. 

The  fractions  of  the  total  elasticit}-  contributed  by 
each  I  per  cent,  of  the  constituent  oxides  are  given  in 
Table  V  below. 


Table  V. 


Oxide. 

A. 

B. 

C. 

SiO., 

70 

70 

70 

60 

25 

ZnO 

52 

100 

PbO 

46 

55 

MgO 

40 

30 

Al.,Os 

180 

150 

130 

BaO 

70 

30 

NajO 

61 

.  100 

70 

KjO 

40 

70 

30 

CaO 

70 

70 

P2O5 

70 

The  elasticity  coefficient  for  the  eig-ht  glasses  com- 
prising Table  I  have  been  calculated  by  means  of  these 
factors,  and  are  given  in  Table  \T  on  page  225.  The 
results  found  by  experiment  are  also  given  for  the  sake 
of  avoiding  cros.s-references. 

Glass  No.  28  shows  a  large  divergience,  but  out  of 
28  glasses  to  which  the  factors  were  applied  only  two 
exceeded  an  error  of  5  per  cent.,  the  average  error 
being-  approximately  2  per  cent. 

Clarke  and  Turner  calculated  the  elasticity  coeffi- 
cients for  their  own  series  of  glasses  by  means  of 
Winkelmaim  and  Schott's  first  set  of  factors,  but 
neither  these  nor  the  revised  set  of  values  (Table  V) 
gave  results  that  were  in  any  way  comparable  with  ex- 
perimental observations.  For  this  reason  the  invest! 
gators  condemned  Winkelmann  and  Schott's  factors  foi 
soda  and  lime,  and  made  the  attempt  to  assign  new 

[Continued  on  page  225. 
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Refractories   for  the  Glass  Industry. 

By  W.  J.  REES,  B. Sc. Tech.,  F.I.C.   (Lecturer  in  Refractories,  University  of  Sheffield.-) 


Introduction. 

It  is  scarcely  necessary  to  emphasize  the  essential 
importance  of  refractory  materials  in  present  day 
civilisation  as  their  utilisation  is  at  the  basis  of 
practically  all  industrial  operations.  During  the 
European  War  an  important  limiting  factor  in  the 
production  of  munitions  was  the  rate  of  production , and 
application  of  refractory  materials  for  the  building  and 
maintenance  of  furnaces  for  the  glass,  ceramic  and 
metallurgical  industries.  Much  less  than  a  generation 
ago  it  could  be  justly  said  that  the  technical  study  of 
the  production  and  use  of  refractories  both  in  Great 
Britain  and  America  was  on  a  much  lower  plane  than 
in  Germany,  but  during  the  last  ten  years  the  leeway 
has  been  made  up  to  the  advantage  of  both  manufacturer 
and  user.  Both  manufacturers  and  users  are  keenly 
alive  to  the  importance  of  research  and  their  attitude 
offers  every  encouragement  to  those  whose  duty  it  is 
to  carry  on  the  work.  In  Great  Britain,  the  natural 
resources  of  raw  materials  for  the  manufacture  of  fire- 
clay and  silica  refractories  are  of  great  extent,  and 
these  products  are  at  the  present  time  at  least  equal 
to  those  of  other  countries.  The  raw  materials  for 
special  refractories,  such  as  sillimanite,  which  are  not 
found  in  this  country  occur  in  considerable  quantities 
in  the  British  Empire.  A  contributor  to  the  discussion 
of  a  paper  read  by  the  author  a  short  time  ago 
suggested  that  the  best  silica  fire-brick  of  to-day  is  no 
better  than  that  of  five  and  twenty  years  ago  ;  even  if 
this  were  so,  there  is  no  doubt  whatever  that  the 
average  quality  of  silica  firebricks  is  decidedly  higher 
now  than  formerly,  and  the  sa.me  may  be  said  of  all 
types  of  commercial  refractories.  Despite  the  progress 
which  has  been  made  and  the  new  types  of  refractories 
which  have  been  introduced,  the  need  for  the  production 
of  refractories  of  greater  durability  is  an  urgent  one. 
Progress  in  the  glass  industry  is  necessitating  the 
provision  of  refractories  which  will  have  a  high  re- 
sistance to  the  severe  conditions  set  up  by  higher 
working  temperatures,  new  types  of  glass  and  greater 
pull  on  the  furnaces. 

A  difficulty  which  is  being  rapidly  eliminated  is  the 
lack  of  precise  knowledge  of  conditions  existing  in  the 
various  parts  of  glass-melting  furnaces  which  has  led, 
at  times,  to  the  use  of  materials  the  failure  of  which 
was  inevitable.  The  proper  selection  and  efficient  use 
of  refractories  which  will  have  a  high  durability  factor, 
and  so  assist  in  maintaining  a  continuous  output,  arc 
important  factors  in  the  cost  of  glass  production.  In 
particular  cases,  the  success  or  failure  of  an  operation 
may  be  entirely  dependent  on  the  suitability  of  the 
refractories  used  for  the  construction  or  lining  of  the 
furnace.  The  life  of  a  furnace  or  furnace  lining  should, 
therefore,  not  be  measured  in  days,  weeks,  or  months  ; 
the  factor  to  ascertain,  and  the  only  sound  basis  on 
which  to  make  comparisons  is  the  cost  of  refractories 
per  ton  (or  other  unit)  of  saleable  glass.  Inefficient, 


badly  selected  or  badly  used  refractories,  such  as  pots 
or  tank  blocks,  may  so  seriously  aft"ect  the  quality  of 
the  glass  as  materially  to  reduce  the  quantity  of  sale- 
able product.  In  such  cases,  the  factor  due  to  de- 
terioration of  product  through  "  failure  "  of  re- 
fractories is  of  vital  importance.  It  is,  perhaps, 
desirable  to  point  out  that  the  term  "  failure  "  applied 
to  refractories  may  have  a  wide  range  of  meaning. 
Under  severe  conditions,  the  expected  life  may  be  only 
a  few  weeks,  whilst  under  other  less  severe  conditions 
it  may  be  years.  "  Failure  "  may,  therefore,  be 
loosely  defined  in  terms  of  a  life  much  shorter  than  the 
average  or  in  terms  of  a  much  higher  cost  in  re- 
fractories per  unit  of  satisfactory  product.  An  analysis 
of  failures  which  have  come  under  the  author's  notice 
enables  the  placing  of  them  into  four  classes  : — 

(a)  Unsatisfactory  quality,   including  lack  of  uni- 

formity of  quality. 

(b)  Faulty  selection  owing  to  the  absence  of  know- 

ledge of  the  conditions  to  be  met. 

(c)  Faulty  treatment  of  the  material  in  service,  due 

either  to  accident,  carelessness  or  ignorance. 

(d)  Failure  to  allow  a  margin  so    that  abnormal 

conditions  of  short  duration  may  be  with- 
stood. (Or,  in  other  words,  the  absence  of 
a  "  factor  of  safety.") 

Failures  of  the  second  and  third  classes  are  quite  as 
numerous  as  those  of  the  first  class.  Typical  examples 
of  the  second  class  (b)  are  the  use  of  silica  bricks  in 
situations  which  are  exposed  to  abrupt  alternations 
of  temperature  with  only  a  moderately  high  maximum  ; 
and  the  use  of  course  open-textured  bricks  exposed  to 
the  abrasive  action  of  hot,  dust-laden  gases.  Typical 
examples  of  the  third  class  (c)  are  too  rapid  heating 
of  furnaces'  in  which  silica  bricks  are  used  for  the 
crown  or  walls  ;  and  failure  to  relieve  stresses  due  to 
thermal  expansion  by  slackening  tie-bolts.  Examples 
of  the  fourth  class  (d)  are  found  in  abnormal  re- 
generator temperatures  due  to  a  breakdown  in  the 
reversing  mechanism  of  regenerative  furnaces  ;  and  the 
temporary  overloading  of  a  steam-raising  plant.  It 
should  be  possible  to  completely  eliminate  failures  of 
the  first  two  classes  and  those  of  the  third  class  can 
be  reduced  to  a  marked  extent  by  the  education  of 
charge-hands  oi-  the  payment  of  a  bonus  to  furnace 
operators  on  the  tonnage-life  of  furnaces  and  pots. 

The  refractory  materials  used  in  the  manufacture  of 
glass  can  be  divided  into  two  broad  classes,  viz,  those 
which  are  in  actual  content  with  the  .molten  glass  and 
those  which,  whilst  exposed  to  the  action  of  dust  or 
volatile  products  of  glass-making  reactions,  are  not  in 
direct  contact  with  the  melting  batch  or  molten  glass. 
Their  durability  is  dependent  on  the  following  factors  : — 

1.  Till'  softening  temperature  or   "  normal  "  re- 

fractoriness. 

2.  The  mechanical  strength  at  normal  temperatures. 
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3.  The  mechanical  strength  at  high  temperatures 

or  "  under  load  "  refractoriness. 

4.  The  thermal  or  reversible  expansion. 

5.  The    permanent    expansion    or    contraction  at 

working  temperatures. 

6.  The  thermal  conductivity  and  diffusivity. 

7.  The  resistance  to  abrupt  changes  in  temperature 

at  high  and  low  temperatures  or  "  spalling  " 
resistance. 

8.  The  resistance  to  abrasion. 

9.  The  resistance  to  the  corrosive  action  of  melting 

batch  and  molten  glass. 

10.  The  permeability  to  gases,  vapours  and  molten 

glass  at  high  temperatures. 

11.  The    changes    in    properties    after  prolonged 

heating. 

The  relative  importance  of  these  factors  will 
naturally  vary  with  the  type  of  furnace  and  the  work 
it  is  doing.  Refractories  such  as  pots,  which  are 
required  to  hold  a  considerable  weight  of  glass  and 
are  exposed  to  high  temperatures  on  both  inner  and 
outer  surfaces  must  not  only  be  resistant  to  corrosion 
and  solution  but  must  possess  a  high  .mechanical 
strength  at  founding  temperatures.  The  founding 
temperatures  necessary  for  efficient  glass  production 
are  not  so  high  as  those  necessary  for  such  metallurgical 
operations  as  steel-melting.  Glass-.melting  furnaces 
seldom  exceed  a  temperature  of  1 500-1 550  C.  so  that 
from  the  temperature  point  of  view  alone  the  con- 
ditions are  not  very  severe,  but  in  all  cases  of  exposure 
of  refractories  to  high  temperatures  the  time  factor  is 
of  particular  importance.  The  run  of  a  steel-melting 
furnace  does  not  often  exceed  two  to  three  months, 
but  in  a  glass-melting  tank-furnace  the  full  heat  is 
maintained  for  as  long,  sometimes,  as  two  years  and 


a  life  of  from  eight  to  as  much  as  30  or  40  weeks  is 
expected  from  glass-melting  pots.  From  the  time 
aspect,  therefore,  the  conditions  are  decidedly  more 
stringent  in  glass  furnaces  than  in  those  in  which 
steel  is  melted.  A  refractory  material  does  not,  in 
general,  possess  a  definite  .melting  point  but  rather  a 
melting  or  softening  range.  As  the  temperature  rises, 
the  finer  particles  in  the  matrix  or  bond  begin  to  soften 
and  a  melt  is  gradually  formed  in  which  the  coarser 
and  .more  infusible  constituents  begin  to  dissolve  and 
from  which  new  phases,  such  as  mullite,  crystallise. 
This  process  of  solution  and  recrystallisation  is 
accompanied  by  changes  in  porosity  and  density  which 
.modify  the  mechanical  properties  of  the  material. 
The  mechanical  properties,  and  to  some  extent  the 
corrosion  resistance,  of  a  refractory  material  at  .melt- 
ing or  founding  temperatures  will  be  .mainly  dependent 
on  the  ratio  of  liquid  to  solid  phase  present  at  that 
temperature  and  on  the  viscosity  of  the  liquid  phase 
(or  melt)  present.  During  the  high-temperature  life 
of  the  material  the  viscosity  of  the  .matrix  will  be 
changed  by  the  gradual  processes  of  solution  and  re- 
cr\  stallisation  and  the  gradual  increase  of  flux  content 
from  absorption  of  gkiss.  A  condition  of  stability 
or  equilibrium  is  therefore  more  rapidly  attained  in 
materials  of  fine  and  uniform  texture. 

The  refractories  used  in  the  manufacture  of  glass 
can  be  convenienth-  divided  into  groups  as  under  : — 

(a)  Silica  refractories. 

(b)  Clay  refractories. 

(c)  Sillimanite  refractories. 

(d)  Carborundum      and      other     "  special  "  re- 

fractories. 

In  subsequent  articles  the  properties  and  use  of  these 
materials  will  be  discussed. 


PRACTICAL   NOTES   ON  THE  THERMAL. 
ENDURANCE  OF  GLASS. 

Continued  from  page  223. 


Table  VI. 


IClasticity  in 

k.u/mm2 

Glass 

Difference  Per  Cent. 

No. 

Observed. 

Calculated. 

Obs.— Calc. 

19  =  5 

7429 

7560 

 2 

25 

6632 

6619 

+  0 

26 

5464 

5536 

—1 

28 

6613 

7164 

—8 

29-8 

6576 

6644 

—1 

34 

7090 

7459 

—5 

35  =  7 

7195 

7186 

+  0 

38  =  6 

7402 

7796 

—4 

values  to  these  and  certain  other  oxides.  The  new 
factors  were : — 

Table  VII. 

SiOj                    40            ^^203   120 

NhjO                 no            CaO    240 

AI2O3                  120            MgO    300 

Using  these  factors,  the  investigators  obtained  close 


agreement  between  calculated  and  observed  results, 
the  average  difference,  excepting  glass  11,  'being  less 
than  I  per  cent. 

COMBUSTION  CONTROL. 

In  a  paper  read  before  the  A.merican  Institute  of 
Mining  and  Metallurgical  Engineers,  Mr.  K.  Huessener 
described  a  method  of  combustion  control  he  had 
adopted  with  very  beneficial  results  in  connection  with 
the  operation  of  open  hearth  steel  furnaces.  Due  to 
the  similarity  between  the  two,  some  adaptation  of  the 
same. methods  could  doubtless  be  used  on  glass  furnaces. 

By  the  use  of  a  special  though  simple  regulator,  the 
amount  of  air  admitted  to  the  furnace  is  automatically 
controlled  so  that  it  always  bears  a  predetermined  ratio 
to  the  amount  of  gas  entering. 

With  producer  gas  the  furnace  becomes  a  one-valve 
control  furnace.  By  admitting  more  steam  to  the 
producer  blower,  more  air  is  sent  to  the  pro- 
ducer, more  gas  is  produced  and  automatically  the  right 
proportion  of  additional  air  is  admitted  to  the  furnace 
by  the  regulator.  An  induced-draft  fan  is  used  to 
render  the  furnace  independent  of  the  chimney  effect 
of  the  checkers  and  stacks  for  the  suppl\-  of  air. 

The  desired  ratio  between  gas  and  air  can  be  changed 
at  will  in  order  to  provide  c'ither  a  neutral,  reducing, 
or  oxidising  atmosplKre  in  the  furnace  as  desired. 
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WELLMAN  AUTOMATIC 

GAS  MACHINES 


These  machines  have  proved 
to  be  of  the  greatest  value  in 
Glass  Works. 

One  Glass  Works  after 
making  exhaustive  comparative 
tests   has   installed   a   total  of 

14  Wellman  Producers. 

The  high  efficiency  and  speed 
of  working  is  due  to  the  special 
features  described  in  our  booklet 
for  which  every  Glass  Works  Manager  and  Engineer  should  write. 


No.  10  TO  GASIFY  UP  TO  4,000-lbs.  COAL  PER  HOUR, 
No.    8  TO  GASIFY  UP  TO  2,600-lbs.  COAL  PER  HOUR. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS       ::      ::       DARLASTON,   S.  STAFFS. 


Telephones:  HOLBORN  2588/9. 


Telegrams  :  "  PRINCIPIUM,  WESTCENT.  LONDON.' 
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Relative  Value  of  Carbon  Monoxide  and 
Hydrogen  as  Constituents  of  Producer  Gas. 


Rate    of    Propagation   of  Flame   and  Limits 
Flammabiiity. 

A  number  of  investigators  have  conducted  extensive 
investii^ations  on  the  subject  of  combustion  of  mixtures 
of  flammable  g"ases  with  air,  and  their  results  show 
well-defined  limits  beyond  which  flame  will  not  pro- 
pagate itself.    For  example  :  Fay.man*  shows  that  mix- 


[Coutiinted.) 
By  \\'1LLIAM  E.  RICE, 
of 


each  mixture  of  llammable  i;as  with  air  there  is  a 
definite  rate  of  thune  ])ropaj^"ation,  which  increases 
with  increasint^-  proportion  of  flammable  i^as  until  a 
maximum  speed  is  reached,  then  decreases  with  increas- 
'"K  pi'oportion  of  i^as  until  the  upper  limit  of  flam- 
mabilit\-  is  reached. 

Table  4  i^ives  the  upper  and  lower  limit  mixtures, 


TABLE  IV. 

Limits  of  flammabiiity,  speed  mixtures,  and  speed  of  flame  of  gases  in  producer  gas.f 


Flammable  gas. 

Maximum 
.speed  mixture. 
Coiubustible 
gas,  per  cent. 

Speed 
of  flame  in  this 
mixture, 
cm.  per  sec. 

Lower 
limit  mixttire. 
Combustible 
gas,  per  cent. 

Upper 
limit  mixttire. 
Combustible 
gas,  per  cent. 

Carbon  monoxide 

50.0 

125 

16.3 

71.2 

Hydrogen 

38.5 

485 

6.2 

71.4 

Methane 

9.9 

67 

5-8 

133 

Ethylene 

7-1 

142 

34 

14.1 

lures  of  a  given  producer  t^as  and  air  are  not  flammable 
if  there  be  present  less  than  24.7  per  cent,  or  more 


the  maximum  speed  mixture  and  the  speed  of  flame  in 
the  maximum  speed  mixture  w  ith,  air  of  the  simple  gases 


TABLE  V. 

Limits  of  flammabiiity  and  speed  of  flame  in  typical  producer  gas  samples. 


Producer  gas. 


Sample 
No.  I. 


CO2  ...       ...       ...       ...       ...       per  cent. 

CO 
H2 
CH^ 

N2 

Ratio  CO  -  H- 
Producer  gas  with  air  : 

(a)  Maximum  speed  "mixture  ...       per  cent. 

(b)  Lower  limit  mixture 

(c)  Upper  limit  mixture 
Margin  of  adjustment  (c — a) 
Speed  of  flame  in  maximum  speed  mixture  cm.  per  sec. 


2-3.5 
31.60 
11.60 

305 
5140 

2.7 

56.T 
20.5 
72.7 
16.6 
198 


Sample 
No.  2. 


Sample 
No.  3. 


5.10 
27.30 
15 -.50 
305 

40-05 
1.8 

55-6 
19. 1 
72.9 

17-3 
226 


6-95 
25.40 
18.30 

340 
45-95 

1-4 

53-8 
17-S 
71.6 
17.S 
239 


Sample 
No.  4. 


9- 15 
21.70 
19.65 

3-40 
46.10 

I.I 

54-3 
17.8 
72.2 

177 
252 


than  61.5  per  cent,  of  producer  gas.  In  that  case  these 
are  the  lower  and  upper  limits  of  flammabiiity.  For 

*  Payman,  William,  Propagation  of  flame  in  complex  gaseous 
mixtures.    Trans.  Chcm.  Soc,  Vol.  115,  part  2,  1919. 

t  Payman,  W.,  anrl  Wheeler,  R.  V.,  The  composition  of  gaseous 
fuels  in  relation  to  their  utilisation.  Fuel,  Vol.  i,  1922, 
p.  i8,. 


which  are  constituents  of  producer  gas.  The  values 
given  are  for  gases  at  rest  in  a  horizontal  glass  tube 
I  inch  in  diameter,  but  are,  nevertheless,  useful  when 
considered  as  comparative  figures  for  determining-  the 
relative  values  of  different  gases  in  furnaces.  Values 
difTeringr  in  magnitude,  but  having  approximately  "the 
same  ratio,  arc  found,  for  instance,    in    larger  tubes 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  without   justification    are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results  ? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
is  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All-British  Built  Feeder. 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "RANKIN"  Feeder  is  built  for 
service  and  will  ou'Iast  all  others. 


Demonstrations     of     the  RANKIN 

AUTOMATIC  GLASS  FEEDER  will 
be  arranged  by  app:intment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 

THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 

Te/e^rams Natiglaso,   London.  Telephone  Nos.  :   Holborn,  140  and  Ml. 
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(combustion  chambers)  or  when  the  i^ases  are  in  move- 
ment as  is  the  case  in  industrial  furnaces.* 

By  means  of  weii^hted  averages  the  same  factors  for 
mixtures  of  the  simple  gases  may  be  calculated.  This 
has  been  done  for  four  samples  of  producer  gas  and  the 
results  are  tabulated  in  Table  5.  (These  are  the  same 
four  samples  for  which  other  data  are  given  in  Table  3.) 
The  speed  of  the  uniform  movement  of  flame  in  all  the 
limit  mixtures,  simple  or  complex,  is  approximately  the 
same,  about  20  centimeters  per  second  under  the  con- 
ditions specified. 

These  calculations  show  that  increase  of  H,  content 
in  producer  gas  increases  the  speed  of  flame,  or  the 
rapidity  with  which  the  gas  burns  after  entering  the 
combustion  chamber  and  mixing  with  air,  which  means 
that  a  short,  hot  flame  is  produced  in  the  furnace, 
resulting  in  unequal  heating  in  the  furnace.  On  the 
other  hand,  when  the  CO  is  high  and  H,  low,  the  speed 
of  flame  is  lower  and  a  long  flame,  completely  filling 
the  laboratory,  is  produced.  Thus  a  further  advantage 
of  CO  is  shown  to  be  due  to  its  maximum  speed  of 
flame  being  only  about  one-fourth  that  of  hydrogen. 

In  the  operation  of  many  furnaces  fired  with  pro- 
ducer gas  the  laboratory  is  completely  filled  with  a 
long  flame  which  is  maintained  by  slow  combustion 
of  the  gas  in  a  supply  of  air  less  than  the  amount  neces- 
sary for  complete  combustion.  However,  enough  air 
must  be  admitted  to  maintain  combustion,  therefore 
the  ratio  of  gas  and  air  must  lie  within  this  range. 


The  calculated  margins  of  adjustment  (Table  5) 
show  no  great  variation  in  favour  of  either  Hj  or  Co 
as  they  occur  in  producer  gas,  thus  demcjnstrating  its 
value  for  use  in  the  ccjnditions  met  in  metallurgical 
furnaces. 

Dilution  by  Water  Vapour. 

Haslam*  shows  that  greater  dilution  of  producer  gas 
is  brought  about  by  the  presence  of  undecomposed 
water  than  by  carbon  dioxide.    He  gives  the  equation 


[H,0] 


(CO, 


(0.096  L)  X  (CO) 
in  which  [H^O]  equals  the  volume  of  moisture  in  the 
producer  gas  per  100  volumes  of  dry  gas;  (CO,),  (H,), 
and  (CO)  equal  the  percentages  of  these  gases  as  deter- 
mined by  the  Orsat  analysis  ;  and  L  equals  the  depth 
of  fuel  bed  in  feet.  The  equation  is  based  on  the  results 
of  numerous  tests  by  different  experimenters,  and  has 
been  found  to  give  the  amount  of  water  vapour  present 
within  10  per  cent.  It  will  be  noted  that  according  to 
the  formula  an  increase  in  H.,  is  accompanied  by  in- 
creased dilution  with  water  vapaur,  while  an  increase 
in  CO  is  accompanied  by  decreased  dilution  with  water 
vapour.  In  Table  6  are  shown  the  calculated  percent- 
ages of  water  vapour  in  the  four  samples  of  producer 
gas  previously  used  as  examples,  also  the  lowering  of 
the  flame  temperature  by  dilution  with  water  vapour. 

Dilution  of  the  gas  with  water  vapour  when  the  Orsat 
analysis  shows  high  H,  content  is  therefore  another 


TABLE  VI. 

Water  vapour  in  producer  gas  and  lowering  of  flame  temperature  thereby. 


Sample 

Sample 

Sample 

Sample 

Prodticer  gas. 

No.  I. 

No.  2. 

No.  3. 

No.  4. 

CO,   

per  cent. 

2-3.5 

5.10 

6.95 

Q-I5 

CO   

31-50 

27-30 

25.40 

21.70 

H2   

1 1. Go 

T5-50 

18.30 

19.65 

L  —  depth  of  fuel  bed 

  "feet 

3-5 

3-5 

7.0 

7-0 

\'olumes  H2O  vapour  per  100  voltimes 

producer 

gas   

vohtmes 

2.55 

8.G0 

7-45 

12.35 

Analv.sis  including  H<o  vapour; 

r  ■ 

CO,   

per  cent. 

2.20 

4.70 

6.47 

8.14 

CO   

30.81 

25-14 

23.64 

19-31 

H,   

TI.31 

14.27 

17 -03 

17-49 

CH,   

2, 07 

2.81 

3-t6 

303 

N,   

50.12 

45-17 

42.76 

4103 

h;o   

2.50 

7.Q1 

6-94 

11.00 

Theoretical  flame  temp. 

...  "°F. 

3315 

3175 

3205 

3050 

Theoretical  flame  temp,  of  dry  gasf 

3375 

3320 

33:0 

3240 

t  (a)  Table  3. 

I'ay.man  and  Whcelcrt  state  that  : 

"  A  small  '  range  of  adjustment  '  means  that  slight 
variations  in  pressure  of  the  gas  will  cause  wide 
fluctuations  in  the  character  of  the  flame  and  in  the 
distribution  of  heat  throughout  it,  with  consequent 

inefTici;,-n(y  of  any  furnace  in  which  the  flame  is  used." 

*  Mason,  Walter,  and  Wheeler,  R.  V,,  The  propagation  of  flame 
in  mixtures  of  methane  and  air,  Trans.  Chem.  Soc,  Vol.  1 17, 
part  2,  1920. 

■f   Payman,  W.,  and  Wheeler,  R.  V.,  work  cited. 


reason  why  a  producer  gas  high  in  Ho  is  less  efficient  in 
retort  furnaces  than  one  high  in  CO. 
Action  of  Hydrogen  Flame  on  Clay  Refractories. 

In  a  discussion  of  surface  combustion.  Bone  and 
Wlieelerf  state  than  when  a  mixture  of  flammable  gas 

16, 


*  Haslam,  R.  T.,  Producer  gas.     Ind.  and  Eng.  Chcm.,  \'ol. 

No.  8,  Aug.  1924,  pp.  782-4. 
■f  Bone,  W.  A.,  and  Wheeler,  R.V.,  The  combination  of  hydrogen 
and  oxygen  in  contact  with  hot  surfaces.    Phil.  Trans. 
Roy.  Soc,  Vol.  A,  206,  pp.  1-67,  1906. 


230 


GLASS 


May,  1926. 


PARKINSON  &  SPENCER,  Ltd. 

Ambler  Thorn  Fireclay  Works, 

HALIFAX,  YORKSHIRE- 


ESTABLISHED 
1800. 


Telephone  r  No.  1207. 

Telegrams  :  Parkiosoa  &  Spencer,   1207  Halifax 


Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz  : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY,  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE  SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 

FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    RE    SATISFIED    WITH  RESULTS. 


NEW  GRAHAM  MACHINE 
CREATING  GREAT  INTEREST 


Offers  unusual  advantages  because  of 
improved  construction.  Eliminates  in- 
termittent rotation  which  causes  wear  and 
tear  through  jerking.  Continuous  rotation 
permits  larger  production  and  lower  operat- 
ing  costs. 

Flexibility  of  operation  appreciated. 

Produces  both  narrow  and  wide  mouth 
bottles  in  wide  range  of  sizes.  Makes  push- 
up  bottoms  without  separate  operation. 

Three  sizes  of  same  construction. 
AZ  Machine,  15  blank  and  15  blow  molds 
AY  Machine,  10  blank  and  10  blow  molds 
AY6  Machine,  6  blank  and  6  blow  molds 
Molds  and  mold  operating  parts  are  inter.* 
changeable. 


AZ  Flow  Type— Maximum  Speed  72  Bottles  per  Minute 


THE  OWENS  BOTTLE  COMPANY-TOLEDO,  OHIO,  U.  S,  A. 

Ask  us  for  illustrated  catalog,  giving  complete  information. 
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with  air  is  brougiit  into  contact  with  a  porous  refrac- 
tory incandescent  solid  a  o-reatly  intensified  combustion 
takes  place  because  of  absorption  of  the  combustible 
g^as  and  probably  oxg"en,  whereby  the  gas  becomes 
"  activated  "  (probably  ionised)  by  association  with  the 
surface.  As  pointed  out  by  Payman  and  Wheeler*, 
while  in  special  adaptations  this  surface  combustion 
may  be  advantai^eously  utilised,  in  metallurgical  fur- 
naces, where  the  catalytic  surfaces  are  the  walls,  and 
in  some  cases  refractory  vessels  containing  the  charge, 
the  intense  local  heat  produced  may  prove  to  'be  harm- 
ful to  the  refractory  material.  Hydrogen  is  by  far  the 
most  susceptible  of  the  combustible  gases  to  surface 
combustion,  therefore  it  follows  that  its  presence  in 
large  amounts  in  producer  gas  must  ha\  e  the  effect  of 
shortening  the  life  of  refractories. 

Conclusions. 

It  has  been  shown  that  carbon  monoxide  possesses 
an  advantag^e  over  hydrogen  as  furnace  fuel  because  of 
its  higher  net  calorific  value,  the  greater  radiation  from 


52.4 


4,02c 


60      50  40 
40      50  60 
PER  CENT 


Ca/onf/c  vn/ues.  furnace  effic/enc/es  /^nd 
f/anje  ier?;f>ernt(jres  /"or  m/x  /t/re  of  car/^or? 
fryonoxu/e  <i/jct  />yrlrogen 

its  flame,  and  its  higher  flame  temperature.  These 
differences  are  represented  graphically  by  curves  in  the 
accompanying  figure,  which  show  the  gross  and  net 
calorific  values,  furnace  efficiencies,  and  flame  tempera- 
tures of  mixtures  of  the  two  gases  varying  from  100 
iper  cent.  CO  with  no  H2  to  100  per  cent.  with  no 
CO,  when  burned  with  just  sufficient  air  for  complete 
combustion.  Hydrogen  has  been  shown  to  be  an  un- 
desirable constituent  of  producer  gas,  because  of  its 


*  Payman,  W.,  and  Wheeler,  K.  V.,  work  cited. 


short  flame  iuid  the  deleterious  action  of  its  surface 
ombustion  on  furnace  walls  and  retorts.  It  has  been 
shown  that  the  presence  of  a  high  proportion  of 
hydrogen  indicates  dilution  of  the  gas  with  undissoci- 
ated  water  vapour. 

All  these  factors  indicate  the  desirability  of  operating 
the  gas  producer  so  as  to  make  a  gas  of  the  requisite 
calorific  \alue  containing  a  maximum  of  CO  and  a 
minimum  of  H^. 

Clement,  Adams,  and  Haskins*  f(.)und  in  a  series  oi 
laboratory  tests  that 

"...  the  percentage  of  carbon  monoxide  formed 
depends  upon  the  temperature  and  the  time  of  con- 
tact of  gas  and  carbon." 

That  is  to  say,  when  \elocity  of  gas  through  the  pro- 
ducer is  high  it  is  necessary  to  maintain  the  fuel  bed 
at  a  high  temperature  to  obtain  a  gas  high  in  CO  and 
low  in  CO,  and  H,. 

Bone  and  Wheeler'st  tests  proved  that  at  low  tem- 
peratures the  predominating  reaction  between  steam 
and  carbon  is 

C  +  2  H3O  =  CO,  +  2  H„ 
and  that  at  higher  temperatures  the  reaction 

C  +  H^O  =  CO  +  H,, 
predominates  ;  or  as  more  steam  is  added  to  the  blast 
the  temperature  is  lowered,  accompanied  by  increased 
production  of  CO,  and  Hj  and  decreased  CO.  When 
the  gas  is  sent  hot  from  the  producer  to  the  furnace 
the  steam  to  the  producer  should  be  a  minimum. 

The  methods  of  operation  for  the  production  of  high 
carbon  monoxide  are  thus  summed  up  by  Ra.mbush  :i 

1.  The  fuel  surface  exposed  should  be  as  large 

as  possible. 

2.  The  time  of  contact  between  the  fuel  and  the 

gas  is  made  as  high  as  possible. 

3.  The  temperature  should  be  maintained  as  high 

as  practicable. 
To  maintain  a  high  temperature  the  amount  of  steam 
added  should  not  be  more  than  just  enough  to  keep 
the  fuel  bed  in  proper  condition — that  is,  prevent 
excessi\'e  clinker  formation.  The  high  temperature^  of 
the  gas  leaving  the  producer  will  not  result  in  excessive 
loss  of  heat  by  radiation  in  plants  where  the  producers 
are  situated  immediately  adjacent  to  the  furnace. 

Other  details  of  gas-producer  operation,  especially 
concerning  temperatures  in  fuel  beds,  are  given  in 
Bureau  of  Mines  publications,  i; 

It  has  been  the  object  of  this  paper  to  present  briefly 
the  reasons  for  the  greater  furnace  efTiciencies  result- 
ing from  the  use  of  producer  gas  high  in  carbon 
m()noxide  and  low  in  hydrogen.  The  material  is  not 
original  with  the  writer,  and  it  is  hoped  that  the  refer- 
ences given  will  be  of  value  to  those  interested  in  fur- 
ther study  of  the  problem  or  in  eflTicient  operation  of 

producer  gas  plants.   

*    Clement,  J.  K.,  Adams,  L.  H.,  and  Haskins,  C.  N.,  Essentia! 

factors  in  the  formation  of  producer  gas.    Bureau  of  Mines 

Bull.,  7,  191 1,  56  pp. 
t   Bone,  W.  A.,  and  Wheeler,  R.  V.,  An  investigation  on  the  use  of 

steam  in  gas-producer  practice.    Work  cited. 
\   Rambush,  N.  E.,  Modern  gas  producers.    New  York,  Van 

Nostrand  Co.,  1923,  p.  14. 
§    Fernald,  R.  H.,  Smith,  D.  C,  Clement,  J.  K.,  and  Grine,  H.  A., 

Incidental  problems  in  gas-producer  tests.    Bull.  31 ,  Bureau 

of  Mines,  191 1,  29  pp.;    and  Fernald,  R.  H..  Operating 

details  of  gas  producers.    Bull.  109,  Bureau  of  Mines,  1916, 

74  PP- 

{Continued  on  page  243. 

n 


232 


GLASS 


May,  1926. 


THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 

STEPHENS  SILICA  "C" 

EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE. 


VIEW    TAKEN    FROM    AN  AEROPLANE. 

Kiln  Capacity  H  Million  Bricks.  Works  Cover  over  9  Acres. 


SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK. 

Used   by   most   of   the   principal   GLASS  WORKS. 


STEPHENS    &    CO.,  KIDWELLY 


May,  1926. 


GLASS 


233 


The  Society  of  Glass  Technology. 


The  Nintli  Annual  General  Meetini;  of  the  Societ}- 
i)t  Glass  Technoloifv  was  held  in  the  Department  of 
Applied  Science  of  the  University  of  Sheffield,  on 
April  2 1  St.  Prior  to  the  meetinj^,  some  thirty  mem- 
bers lunched  to<j^ether  at  the  King's  Head  Hotel. 
The  agenda  before  the  Council  had  evidently  been 
length),  for  the  members  of  the  Council  were  amon^ 
the  last  to  arrive,  and  the  time  proved  all  too  short 
for  anything  in  the  nature  of  speeches  at  the  luncheon, 
which  was  quite  infijrmal. 

At  the  Annual  (ieneral  Meeting,  Mr.  A\'alter 
Butterworth,  senior,  M.A.,  was  elected  President,  in 
succession  to  Mr.  T.  C.  Moorshead.  The  other 
ofiicers  elected  to  fill  vacancies  were  : — 

\'ice-Presidents  —  Messrs.  F.  F.  S.  Br\son, 
M.B.E..  M.A.,  B.Sc,  and  S.  English,  D.Sc,  A.I.C. 

Ordinar)  Members  of  Council — Messrs.  R.  S. 
Biram,  E.  A.  Coad-Prvor,  B.A.,  A.  Cousen,  M.Sc, 
A.I.C,  W.  J.  Gardner,' C.  J.  Peddle,  M.B.E.,  D.Sc. 
Mr.  Joseph  Connelly  was  re-elected  General  Trea- 
surer, Mr.  F.  C.  Flint  was  appointed  American  Trea- 
surer, and  Prof.  W.  E.  S.  Turner,  D.Sc,  was  re- 
elected Honorary  Secretary. 

The  statement  of  accounts,  and  the  ninth  annual 
Report  of  the  Council  were  adopted.  U"he  Report 
sh(jwed  that  although  there  was  a  slight  shrinkage  of 
membership  in  this  country,  there  was  a  ver}-  definite 
increase  in  the  o\erseas  membership,  and  the  Societ\- 
possessed  members  in  no  fewer  than  nineteen  different 
countries.  Fifty-five  members  were  elected  during  the 
\  ear. 

In  the  course  of  his  address,  Mr.  Butterworth 
alluded  to  this  slight  decrease  in  British  membership, 
and  appealed  to  every  member  to  see  that  the  number 
should  be  maintained,  as  the  .Society  was  becoming  of 
great  importance,  linking  up  glass  manufacturers  all 
over  the  world.  During  its  ten  years  of  life  the  Socictx 
had  had  a  remarkable  career ;  it  had  served  a  \'ery  good 
purpose,  and  glass  manufacturers  were  nf)vv  working 
together  much  more  than  before.  He  believed,  and 
hoped,  that  a  \ear  of  unusual  importance  lay  ahead. 
There  was  a  possibility  of  a  Convention  of  the  Glass 
History  being  held  in  London,  with  an  exhibition  run 
in  conjunction,  and  he  appealed  to  all  members  to 
unite  their  efforts  and  do  their  utmost  to  make  the 
convention  a  great  success,  and  impress  its  importance 
on  all  connected  with  the  industrx . 

Past-Presidents  had  been  men  of  distinction  and 
learning,  and  Mr.  Butterworth  stated  that,  although  he 
could  not  lay  claim  to  any  scientific  training,  yet  he 
would  endeavour  to  be  of  some  service  to  the  Society. 

Professor  Turner  moved  a  hearty  vote  of  thanks 
to  the  retiring  President,  Mr.  T.  C.  Moorshead,  who 
had  very  ab]y  con<lucted  the  affairs  of  the  Society  in 
the  past  year.  The  work  allotted  to  the  "  first-class 
passenger"  had  not  always  been  as  slight  as  that 
passenger  (.Mr.  .Vloorshead)  had  implied  in  his  feu- 
remarks.  A  vote  of  thanks  was  accorded  to  the  retiring 


oHicers,  and  the  authorities  of  the  Sheffield  I'nivcrsity 
wire  specially  thanked  for  the  excellent  accommoda- 
tion afforded  free  of  charge  for  meetings,  for  offices, 
and  librar\-,  as  the  headquarters  of  the  .Society  are  at 
Sheffield.  ' 

At  the  ordinar}  meeting,  w  hich  followed,  one  collec- 
tive member  and  eleven  ordinary  members  were  elected. 
These  included  two  from  Peru,  three  from  the  United 
Slates,  one  from  Japan,  and  one  from  Norway. 

.Several  papers  were  presented  at  this  meeting. 

The  first  of  these,  entitled  "  Notes  on  the  Devitrifica= 
tion  of  a  Lead  Borate  Glass,"  by  C.  J.  Smithells,  M.C., 
D.Sc,  was  read  by  Mr.  B.  P.  Duckling. 

Specimens  of  tungsten  filaments  were  prepared  for 
microscopic  examination  hy  embedding  them  in  a  fused 
lead  borate  glass  held  in  a  brass  cup,  and  subsequently 
grinding  to  the  required  section  after  the  glass  had 
solidified.  The  glass  softened  at  a  temperature  of 
about  200°. 

After  a  specimen  had  been  polished  it  was  usually 
etched  w  ith  alkaline  potassium  ferricyanide  solution  for 
about  15  seconds  to  develop  the  structure  in  the  fila- 
ment. Examination  of  a  number  of  specimens  which 
had  been  prepared  at  different  times  during  the  last 
five  \ears  showed  that  in  certain  cases  a  number  of 
crystals  were  visihlei  in  the  glass  when  viewed  under 
the  microscope  with  vertical  illumination.  These 
crystals  were  not  visible  in  ]7olished  specimens,  but 
only  aflcr  etching.  Several  slides,  illustrating  the 
appearance  of  the  crystals  in  various  specimens  were 
shown. 

An  examination  of  a  number  of  specimens  which  had 
been  stored  at  room  temperature  revealed  the  fact  that 
they  could  be  divided  roughly  into  groups,  showing 
various  degrees  of  devitrification  depending  upon  the 
age  of  the  specimen.  Specimens  less  than  two  years  old 
showed  no  sign  of  crystals  on  etching,  but  after 
2^  ycais  small  crystals  were  visible.  Crystallisation 
api^eared  to  begin  where  the  glass  was  in  contact  with 
ihe  brass  or  tungsten,  or  in  a  region  of  deep  scratches. 
Ahnost  the  whole  of  the  glass  of  specimens  from  three 
U>  five  years  old  had  devitrified,  and  hexagonal  plates 
could  generally  be  found  in  the  older  specimens.  These 
crystals  of  a,  hexagonal  sxstem  were  probably  lead 
borate. 

The  observations  appeared  to  illustrate  a  simple  case 
of  slow  crystallisation  at  room  temperatures,  and  indi- 
cated the  possibility  of  detecting  devitrification  in  other 
glasses  by  means  of  a  suitable  etching  reagent. 

An  interesting  discussion  followed,  in  which  Prof. 
W.  E.  S.  Turner,  Messrs.  F.  Winks,  H.  W.  Howes, 
A.  Coad-Pryor,  Dr.  C.  J.  Peddle,  Dr.  S.  Ivnglish, 
and  Miss  V.  Dimbleby  took  part. 

The  second  paper,  'by  J.  F.  Hyslop,  was  entitled 
"  A  Note  on  Some  Factors  Governing  the  Resistance 
of  Pots  to  Glass  Attack." 

Two  series  of  pots,  Ki  and  K2,  had  been  found  to 
give  very  different  resuFts  in  use.    The  former  series 
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yave  exceptionally  lony  life,  and  showed  no  signs  of 
excessive  wear  when  remo\ed  from  the  furnace,  while 
the  other  series  showed  convincing-  signs  of  severe 
attack,  although  the  leng-th  of  life  was  satisfactory.  A 
standard  alkali-lead  oxide  g-lass  was  used  in  each  case. 

Small  sections  of  the  pots  w  ere  ground  and  polished, 
and  on  exposure  to  a  beam  of  X-rays  each  crystalline 
phase  in  the  materials  gave  its  own  precise  diffraction 
pattern.  The  constituents  present  in  the  materials  were 
identified  in  this  way. 

The  results  obtained  showed  that  the  matrix  was  a 
more  potent  factor  than  the  grog'  in  determining'  the 
rate  of  attack  of  a  pot.  A  hig^h  alumina  content  of  the 
clay  was  necessary  in  order  to  obtain  a  protective  layer. 
If  the  fired  clay  had  high  percentag^e  of  mullite  it 
would  tend  to  form  with  the  g'lass,  an  intermediate 
layer  of  high  viscosity,  preventing-  rapid  chemical 
reaction.  In  the  case  of  a  composite  refractory,  such 
as  a  pot,  the  evidence  strongly  suggested  that  a  high 
mullite  content  was  essential  in  the  matrix  of  the  body. 

Messrs.  W.  J.  Rees,  E.  A.  Coad-Pryor,  B.  P. 
Dudding,  and  Prof.  W.  E.  S.  Turner  took  part  in  the 
discussion  which  followed. 

Mr.  E.  A.  Coad-Pryor,  B.A.,  contributed  the  third 
paper,  entitled  "  The  Behaviour  of  Sillimanite  in  Tank 
Furnaces." 

Comparatixe  tests  had  been  made  by  the  speaker, 
using  sillimanite  blocks  of  standard  size  (8"  x  18"  x  24") 
made  by  two  separate  firms.  These  blocks  were  built 
into  both  sides  of  a  tank  furnace  on  the  flux  line  be- 
tween the  filling'-on  end  and  the  bridg^e.  The  tank  was 
run  for  24  weeks,  melting  an  ordinary  flint  glass,  and 
twenty  tons  of  glass  were  drawn  per  da\'.  \\'hen  the 
furnace  was  put  out  the  blocks  were  carefulK  exam- 
ined, being  removed  from  the  surrounding  fire-clay 
blocks.  It  was  found  that  the  particular  sillimanite 
blocks  used  had  been  corroded  more  severely  than  those 
made  of  fireclaj',  in  adjacent  positions.  All  of  the 
sillimanite  blocks  exhibited  this  greater  corrosion. 

Some  discussion  followed,  in  which  Messrs.  E.  Meigh, 
W.  J.  Rees,  and  H.  W.  Howes  took  part,  Mr.  Rees 
maintaining  that  the  results  recorded  by  the  author  did 
not  represent  the  possibilities  of  recent  well-made  silli- 
manite blocks. 

The  fourth  paper,  entitled  "  The  Detection  of  Small 
Amounts  of  Selenium  in  Glass,"  by  J.  D.  Cauwood, 
M..Sc.,  and  E.  J.  C.  Bowmaker,  was  read  for  the 
authors  by  Mr.  A.  Cousen. 

Dragendorff's  method  for  the  qualitatixe  detection 
of  selenif)us  iicid  had  been  thoroughly  investigated  b\ 
the  authors,  who  then  applied  it  to  the  detection  of 
small  quantities  of  selenium  in  glass.  Working-  details 
of  a  course  of  procedure  which  had  been  pi  oved  to  be 
satisfactory  were  given. 

A  fifth  paper,  by  J.  T.  Howarth,  M.Sc,  and  Prof. 
W.  E.  S.  Turner,  on  the  "  Purification  of  Sand,"  was 

taken  as  read,  owing  to  lack  of  time. 

THE  NEXT  MEETING. 
London,  June  1st  and  2nd,  1926. 

London  ha';  been  chosen  as  the  centre  for  the  next 


meeting  of  the  Society,  which  will  extend  over  two  days 
— June  I  St  and  2nd. 

On  the  afternoon  of  Tuesday,  June  ist,  the  meeting 
will  be  held  in  University  College,  Gower  Street,  when 
members  will  have  the  privilege  of  attending  a  demon- 
stration and  lecture  by  Professor  Sir  W.  Flinders 
Petrie,  the  famous  Egyptologist.  Members  of  the 
Stained  Glass  Association,  of  America,  who  will  be 
visiting  this  country  at  the  time,  are  invited  to  this 
meeting,  and  it  is  hoped  that  the  British  Society  of 
Master  Glass  Painters  will  also  be  well  represented. 

The  Annual  Dinner  is  to  take  place  on  the  evening 
of  June  I  St,  at  the  Hotel  Cecil,  when  the  touring  mem- 
bers of  the  American  Association  will  be  entertained  by 
the  Society  of  Cilass  Technolog'y.  The  Council  invite 
members  of  our  Society  to  act  as  individual  hosts,  one 
member  to  be  responsible  for  the  entertainment  of  one 
visitor.  Alread),  several  members  have  responded  to 
the  Council's  call,  but  twenty-seven  guests  are  ex- 
pected, and  the  secretary  will  be  pleased  tO'  receive 
further  offers  of  hospitality  for  the  dinner. 

On  the  Wednesday  morning  the  members  will  pro- 
ceed to  \\^embley,  where,  by  the  courtesy  of  the 
directors,  a  visit  will  be  paid  to  the  Osram  G. E.C. 
(ilass  Works,  and  to  the  Research  Laboratories  of  the 
(ieneral  Electric  Co.,  Ltd.  After  luncheon  at  the 
Laboratories,  a  meeting  will  be  held  in  the  Library  of 
the  Research  Department,  when  several  papers  will  be 
presented. 

V.  D. 
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TRADE  NOTES. 

At  the  time  of  going  to  Press  the  full  effects  of  the 
strike  have  not  yet  been  experienced  by  the  glass 
works.  Many  have  fairly  large  stocks  of  fuel  and  raw 
materials  on  hand  and  the  staffs  have  not  yet  been 
interfered  with.  One  of  the  .main  difficulties  is  that 
connected  with  the  delivery  of  bottles  to  customers. 
From  enquiries  made  at  several  factories  some  expect 
to  carry  on,  however,  for  the  time  being,  whilst  others 
are  taking  the  opportunity  of  effecting  repairs  to 
furnaces  and  equipment. 

o    o  -«> 

There  has  been  a  heavy  call  on  refractory  block  and 
brick  makers  to  get  supplies  of  materials  delivered  to 
the  glass  works. 

000 

The  forty-fourth  Annual  General  Meeting  of  the 
Pottery  and  Glass  Trade's  Benevolent  Institution  will 
beheld  at  3,  Dyers  Buildings,  Holborn,  London,  E.C.i, 
on  May  12th  at  7  p.m. 

«s>    o  o 

The  nett  profits  of  Webb's  Crystal  Glass  Co.,  Ltd. 
for  the  year  1925  amounted  to  ^."14,715  an  increase  of 
£^2>y77^  o^er  the  previous  year.  ^'3,000  was  placed 
to  reserve  and  a  dividend  of  9  per  cent,  (less  tax)  on 
the  ordinary  shares  and  3.262  per  cent,  (less  tax)  on  the 
deferred  shares  was  declared. 

«s>    o  <> 

Owing  to  a  difference  in  opinion  as  to  the  amount  by 
which  the  duty  on  imported  window  glass  was  to  be 
increased,  both  chambers  of  the  Swedish  Riksdag 
decided  to  take  a  combined  vote,  with  the  result  that 
the  new  duty  is  fixed  at  12  oere  per  kilo  for  the  large 
sizes  and  10  oere  per  kilo  for  the  s.maller,  being  an 
increase  of  3  oere  in  each  case,  according  to  Reuter. 

000 

The  eighteenth  Annual  Report  of  the  Owens  Bottle 
Company,  covering  the  year  ending  December  31st, 
1925,  shows  a  net  profit  of  $5,051,050.  For  the 
preceding  five  years  the  average  net  profit  was 
$3,283,453. 

^t>  <t> 

The  report  mentions  that  the  two  ten  arm  AY  or 
flow  type  machines  with  auxiliary  equipment  ordered 
by  the  All  Russian  Syndicate  of  Silicate  Industries  have 
been  shipped  during  1926. 

<t>     <*>  <i> 

On  Tuesday  April  13th  the  new  Hartford  Ichr  was 
put  into  operation  at  the  Rockware  Glass  Syndicate's 
factory  at  Greenford.  Since  then  the  lehr  has  been 
inspected  by  .many  glass  manufacturers  all  of  whom 
have  expressed  the  greatest  interest  and  enthusiasm 
for  this  new  equipment.  One  well  known  manufacturer 
very  neatly  summarised  the  installation  as  a  "  drawing 
room  affair." 


On  April  20th  a  meeting  was  held  in  the  C'lxton 
Hall,  Westminster,  to  call  attention  to  the  decision 
of  the  Board  of  Trade  refusing  to  acknowledge  a  prima 
facie  case  for  reference  to  a  Committee  to  enable  the 
British  Flint  Glass  trade  to  establish  its  claim  to 
■'  Safeguarding."  Representatives  of  the  Trade 
L'nion  chief!}'  concerned  as  well  as  soime  of  the  leading 
manufacturers  and  the  Members  of  Parliament  for  the 
glass  making  districts,  addressed  the  meeting  and  a 
resolution  was  passed  requesting  the  President  of  the 
Board  of  Trade  to  receive  a  deputation  in  order  that 
the  whole  facts  relating  to  the  conditions  which  obtain 
in  the  trade  may  be  placed  before  hi,m. 

The  meeting  was  interrupted  several  times,  chiefly 
on  account  of  the  Chairman's  decision  to  allow  only 
those  associated  with  the  glass  trade  to  speak  and 
there  were  several  statements  to  the  effect  that  the 
meeting  was  "  packed." 

«$»    <>  o 

It  is  stated  that  Czechoslovakian  competition  has 
been  particularly  disastrous  to  the  Latvian  glass 
industry. 

<><><> 

We  are  advised  by  the  British  Hartford  Fairmont 
Syndicate,  Ltd.,  Audrey  House,  Ely  Place,  London, 
E.C.I,  that  Mr.  Ed.  Miller,  the  head  of  the  Miller 
Machine  and  Mold  Works,  Columbus,  Ohio,  for  which 
they  are  the  European  Representatives,  intends  sailing 
for  Europe  on  May  i6th.  During  his  stay  in  Europe, 
Mr.  Miller  will  make  his  headquarters  at  the  above 
address. 

000 

The  Annual  Dinner  of  the  Society  of  Glass  Technology 
will  be  held  at  the  Hotel  Cecil,  London,  on  June  ist. 
It  is  hoped  to  have  about  twenty-seven  members  of  the 
.American  Stained  Glass  Association  as  guests. 

O      <3>  O 

On  W'ednesday,  June  2nd,  the  Directors  of  the 
General  Electric  Company  have  invited  the  Society  to 
visit  their  glass  works  at  Wembley  and  also  their 
extensive  Research  Laboratories. 

o    o  <> 

Over  10,000  men  employed  at  Messrs.  Brunner 
Mond's  works  have  refused  to  obey  the  instructions  to 
strike. 

000 

Mr.  V.  MulhoUand  of  the  Hartford  Empire  Company 

sailed  for  America  on  May  ist. 

000 

'Ihe  deposits  of  manganese  found  near  Kimberley, 
South  Africa,  are  now  being  actively  developed.  The 
ore  contains  from  42-58  per  cent,  metallic  manganese, 
no  phosphorus,  1.75-7.00  per  cent,  silica  and  3.25-10.9 
per  cent.  iron. 
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Latest  Miller  Feeder 

PROGRESSIVELY    DEVELOPED   SINCE  I907. 
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By  arrangement  with  The  Morgan 
Crucible  Co.,  Ltd.,  Battersea,  a 

stock  of  all  refractory  parts  for  our 
feeders  is  now  kept  in  L,ondon. 


-<Xix>- 


WILLIAM  J.  MILLER,  Inc.,  Swissvale,  Pa.,  U.S.A. 

London  Office  :  366,  Strand,  London,  W.C,2, 

Tel.  No.  :  Regent  5647. 


Cables  : 


AutogUsma,  Rand,  Loudon. 
Autoglasma,  Pittsburg,  Pa. 


— MOULDS — 

YOU   ARE  BOUND  to  improve  the  quality 
and  output  of  your  bottles  and  jars  if  you  use 
GOOD  MOULDS. 

We  supply  moulds  having  the  highest  possible 
workmanship  and  finish.  They  are  produced 
from  the  best  crucible  chilled  castings  and  are 
machined  throughout  to  precision  gauges  by 
practical  mouldmakers. 

Our  service  of  quick  deliveries  and  guaranteed 
accuracy  in  all  respects  is  backed  by  LONG 
PRACTICAL  EXPERIENCE. 

We  specialise  in  mould  equipment  for  LYNCH, 
MILLER  and  O'NEILL  automatic  machines 
but  any  and  all  types  of  moulds  are  undertaken. 

No  Order  too  Large.       No  Order  too  Small. 

We  also  supply  Glassworks  patterns  and  cruci- 
ble iron  castings  of  all  descriptions 

JOHNSON  RADLEY  &  SONS,  Ltd., 

Chetney  Works, 

Hunslet,  Leeds. 

Telegrams —  Telephofie — 

MOULDS,   LEEDS  LEEDS  21354. 


—  Now  Ready!  — 

Volume  II 

Industrial  Furnaces 

'     W.  TRINKS,  M.E. 

Fuels,  Furnace  Types  and  Furnace 
Equipment;  Their  Selection,  and 
Influence  Upon  Furnace  Operation. 

The  Only  Book  in  English 

available    on    this    important  subject. 

405  PAGES.         292  FiGURES. 
27/6  net    (Vol  \,  22/6  net) 

GLASS  PUBLICATIONS  LTD.. 

TALBOT  HOUSE, 

ARUNDEL  STREET.  STRAND, 
LONDON.  W.C.2. 
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The  Use  of  Compressed  P^\i— Continued, 

By  ROBERT  WILSON. 


Cooling  Water  for  Air  Compressors. 

The  modern  practice,  for  all  but  the  very  smallest 
sizes  of  air  compressors,  is  to  provide  a  water  jacket 
around  the  air  cylinder,  and  also  in  such  spaces  as 
can  be  utilised  for  a  similar  purpose  in  the  cylinder  covers. 
When  cold  water  is  circulated  rapidly  through  these 
jackets  the  temperature  on  the  jacket  side  of  the  metal 
of  the  cylinder  and  covers  is  maintained  lower  than 
would  be  possible  if  the  outside  of  the  metal  were 
merely  exiposed  to  the  atmosphere,  and,  consequently, 
the  rate  of  flow  of  heat  throug;h  the  metal  is  consider- 
ably increased. 

The  transfer  of  heat  through  the  metal  to  the  \\'ater 
is  dependent  upon  the  difference  between  the  tempera- 
ture of  the  side  of  the  metal  exposed  to  the  heat  of 
compression  and  that  of  the  side  of  the  metal  acted 
upon  by  the  water,  and  as  the  latter  will  be  influenced 
by  the  mean  temperature  of  the  cooling-  water  in  the 
jackets  it  follows  that  the  rate  of  flow  of  heat  will 
increase  as  the  mean  temperature  of  the  cooling  water 
decreases.  If  the  water  entering  the  jacket  is  com- 
paratively warm  or  if,  due  to  the  flow  being  at  a  low 
rate,  the  mean  temperature  of  the  water  in  the  jacket 
is  high,  then  the  difference  in  temperature  between  the 
respective  sides  oi  the  metal  will  be  reduced  and  the 
quantity  of  heat  transferred  will  also  be  reduced. 

The  heat  transferred  through  the  metal  is  carried 
away  by  the  water,  and,  usually,  is  dissipated,  since 
the  rise  in  temperature  is  never  high  enough  to  give  to 
the  warm  water  leaving  the  jackets  any  special  value 
from  a  commercial  point  of  view.  The  increase  in 
temperature  through  the  jackets,  when  the  initial  tem- 
perature of  the  water  is  from  50°  F.  to  60°  F.  should 
not  exceed  20°  F.,  and  should  be  maintained  lower 
than  this  where  a  plentiful  supply  of  water  is  available. 
The  same  increment  of  temperature,  when  the  water 
available  is  at  an  initial  temperature  higher  than  stated 
above,  would  create  for  a  higher  mean  temperature  in 
the  jackets,  which  in  turn  would  reduce  the  tempera- 
ture gradient  through  the  metal,  and,  consequently, 
lower  the  rate  of  heat  transfer.  If,  therefore,  the  mean 
temperature  in  the  jackets  is  to  be  preserved  approxi- 
mately constant,  the  temperature  increment  should 
decrease  as  the  initial  temperature  of  the  water  in- 
creases. This  can  only  be  secured  by  increasing  the  rate 
of  circulation  of  the  water  through  the  jackets. 

The  pr(jblem  of  properly  withdrawing  the  heat  from 
the  air  during  compression  is  made  more  difficult  by 
reason  of  the  short  period  of  time  in  which  the  cooling 
must  be  done.  The  time  occupied  by  each  compression 
stroke  in  an  air  compressor  making  250  revolutions 
per  minute  is  only  about  nne=eighth  of  a  second,  but  the 
time  available  for  reducing  the  quantity  of  heat  pro- 
duced by  compression  is  even  less  than  this  small  frac- 
tion of  time,  for  the  reason  that  the  metal,  at  the  com- 
mencement of  the  stroke,  is  at  a  higher  temperature 
than  that  of  the  air  drawn  into  the  cylinder,  and,  con- 
sequently, no  heat  transfer  can  take  place  from  the  air 
to  the  metal  until  the  air  has  attained  to  a  temperature 


higher  than  the  mean  temperature  of  the  metal.  There- 
fore, the  cooling  effect  of  the  water  jacket  operates 
only  in  the  latter  half  of  the  stroke;  and  when  tO'  this 
difficulty  is  added  the  fact  that  only  the  outside  layers 
of  the  air  being  comprc  ssed  corrie  into  contact  with  the 
cooled  surfaces,  it  will  readily  be  apparent  that  cooling 
b\-  water-jack'etting  can  ne\cr  be  very  effecti\e,  and 
that,  in  the  time  available,  only  a  small  fraction  of  the 
heat  equix'alent  of  the  work  done  in  ijroducing  heat 
during  compression  can  be  transferred  to  the  water. 

Water-jacketting,  howev  er,  is  the  only  means  avail- 
able for  cooling  purposes  in  single-stage  compressors. 
Multi-stage  compressors,  in  addition  to  the  usual  water- 
jackets  are  provided  with  inter-coo'lers  between  the 
stages  of  compression,  and  as  these  inter-coolers  are, 
virtually,  intermediate  receivers,  having  facilities  for 
water  circulation,  and  in  which  the  air  travels  compara- 
tively slow  while  in  contact  with  the  cooled  surfaces, 
much  more  effective  cooling  can  thus  he  obtained. 

Cooling  Systems. 

Since,  howex  er,  the  single-stage  type  of  compressor  is 
that  used  mostly  in  glass  works,  it  must  not  be  supposed 
— because  water-jacketting  is  relatively  ineftective  in 
withdrawing  the  heat  of  compression — that  considera- 
tion of  such  coi^ling  elTect  as  is  obtained  is  unworthy 
of  attention  and  acute  consideration.  The  difhculties 
attaching  to  the  co  iling  of  single-stage  machines  are 
alone  sufficient  to  point  the  necessity  to  make  the  best 
use  of  the  onl}-  means  available,  and"  the  one  way  in 
which  this  can  be  secured  is  b_\  the  use  of  a  continuous 
suippl\-  of  cold  watei'  rapidly  circulating  throughout  the 
jackets.  As  ahead}'  pointed  out,  the  lower  the  tem- 
perature of  the  water  passing  through  the  jackets,  the 
greater  will  be  the  difference  in  temperature  between 
the  c\lincler  and  jacket  sides  of  the  metal,  and,  conse- 
quently, the  greater  the  rate  of  heat  transfer  through 
the  metal  to  the  watei-. 

This  is  not  always  fully  appreciated  by  the  user,  for 
reasons  which,  to  him,  appear  \ery  well  founded,  the 
principal  of  these  being  that  rarely  can  a  further  use 
be  found  for  the  water  after  it  has  passed  through  the 
compressor;  and,  his  business  instincts  revolting 
against  what  he  supposes  to  be  avoidable  waste,  he 
adopts  means  of  collecting  the  water  as  it  leaves  the 
compressor  and  of  again  circulating  it  through  the 
jackets.  The  user  is  to  be  sympathised  with  in  these 
ideas,  for  besides  the  wastefulness  which  he  supposes 
is  being  practised  when  the  water  leaving-  the  com- 
pressor is  run  to  waste,  he  no  doubt  feels  that,  to  some 
extent,  a  compressor  is  similar  to  a  gas  or  internal 
combustion  engine,  and  that  the  methods  practised  for 
the  cooling  of  engines  of  these  types  can  be  applied  to 
an  air  compressor. 

The  cooling-  arrangements  for  internal  combustion 
eng-ines  are,  however,  of  much  less  importance  than 
are  those  required  for  air  compressors.  In  the  former, 
the  object  of  the  cooling  water  is  to  keep  the  tempera- 
ture of  the  metal  from  becoming  so  hig-h  as  to  interfere 
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New  DEVELOPMENTS  in 
GLASS  FURNACES: 

TEISEN  New  Wasp-Shape  continuous 
Tank  Recuperative  Type 

with  longitudinal  travel  of  flame.  The  most  up-to-date 
Machine  Tank,  possessing  Stream  line  features  and  securing  : 

High  Efficiency 
Long  Life 

Constancy  of  Temperature 
Easy  Means  of  Regulation 
Good  Access  to  Repair  to  the  Throat 

TEISEN  New  T  Shape  Cross  Flame 
Tank  Regenerative  Type 

For  the  largest  capacities  securing  : 

High  Output  with  Economy  of  Fuel 

by  better  utilisation  of  the  flame.       Designed  on  the  prin- 
ciple of  the  Modern  Open  Hearth  Furnace. 

LET  ME  STUDY  YOUR  PROBLEMS. 
Individual  Atteniion  to  all  Furnace  Matlers. 

Write  Now— 

Th.  TEISEN,  C.  E. 

Furnace  Engineer, 

20a,  Temple  Street, 

BIRMINGHAM. 

Phone — Central  1806.     CaWes-TETE,  BIRMINGHAM 


*«  BROOM  WADE  " 


AIR  COMPRESSORS 

BRITISH    AND  BRST 

FOR     ALL  DUTIES. 
BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE. 


The  New  O^Neill  No.  44 
Blowing  Machine. 

A  well  built,  high  speed  blowing 
machine  with  a  range  from  6  oz. 
to  40  oz.  in  capacity.  Operating 
speeds  up  to  23  per  minute 
dependmg  on  the  class  of  ware 
being  made.  Have  our  London 
representative  give  you  the  details. 

THE   O'NEILL   MACHINE  CO., 

TOLEDO,   OHIO,  U.S.A. 


LONDON  OFFICE .-  10  SAVOY  ST.,  STRAND,  LONDON,  W.C.2. 
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with  the  good  vunn'mg  of  the  machine,  and  is  not 
intended  to  Hmit  appreciably  the  temperatures  in  the 
cyhnder.  Thus,  the  water  can  be  comparatively  hot 
and  still  achieve  the  object  intended.  Many  such 
machines,  as  is  well-known,  operate  on  the  thermo- 
svphon  system,  whereby  circulation  is  induced  by  one 
section  of  the  water  being  heated  to  a  temperature 
which  causes  the  heated  particles  to  ascend  and  allows 
of  particles  of  colder  water  flowing  in  to  take  their 
place.  This  system,  while  good  enough  for  some  gas 
and  oil  engines,  is  quite  unsuited  for  an  air  com- 
pressor, since  the  heat  necessary  to  secure  circulation 
would  be  much  too  higti  to  exercise  any  appreciable 
cooling  effect  on  the  air  being  compressed. 

In  an  air  compressor  the  object  of  the  cooling  water 
is  to  keep  down  the  maximum  temperature  attained  in 
the  cylinder,  and  as  the  maximum  temperature  is  deter- 
mined by  the  initial  temperature  at  commencement  of 
compression,  which  in  turn  is  influenced  by  the  mean 
temperature  of  the  metal,  it  is  quite  apparent  that  much 
greater  consideration  must  be  given  to  the  cooling  water 
of  an  air  compressor  than  to  that  required  for  an 
internal  combustion  engine.  The  effect  of  high  initial 
temperatures  in  reducing  the  volumetric  efficiency  of 
air  compressors  was  explained  in  the  January  and 
February  issues  of  this  journal,  and  earlier  references — 
in  the  August,  1925,  issue — explained,  and  showed  by 
diagram,  that,  during  compression,  the  work  done  in 
producing  heat  increases  as  the  initial  temperatiue  of 
the  air  increases.  Thus,  the  saving  effected  by  collect- 
ing the  water  and  re-circulating  it  through  the  jackets 
may  give  rise  to  a  greater  total  loss  than  that  which 
would  be  sustained  by  using  a  continuous  supply  of 
cold  water  and  allowing  it  to  lun  to  waste. 

Obviously,  if  the  same  water  has  to  be  re-circulated 
through  the  jackets,  some  means  must  be  adopted  for 
dissipating  the  heat  in  the  water,  after  it  leaves  the 
jackets,  so  that  it  is  brought  back  as  near  as  possible 
to  its  original  temperature.  Special  water  cooling  plants 
are  manufactured  to  meet  such  cases,  but  the  expense 
involved  usually  is  more  than  is  felt  to.  be  justified  for 
comparatively  small  plants  unless  in  \ery  special 
circumstances.  More  often  the  means  adopted  merely 
fulfil  the  need  to  furnish  a  supply  of  water  for  circulat- 
ing purposes,  and  have  but  little  effect  in  reducing  the 
temperature. 

The  most  simple  arrangement  of  this  kind  used  for 
storage  purposes  is  a  vertical  circular  tank,  which  is 
mounted  on  the  floor,  near  to  the  compressor,  and 
from  which  the  water  is  drawn,  circulated  through  the 
compressor,  and  delivered  back  into  the  tank  in  a  prac- 
tically unbroken  stream,  by  means  of  a  small  force 
pump  driven  from  the  compressor.  The  water  in  the 
tank  is  a  column  probably  6  ft.  deep  by  3  ft.  diameter, 
which  formation  provides  practically  no  facilities  for 
radiation,  even  if  the  surrounding  temperature  would 
permit  of  this  taking  place,  with  the  result  that  the 
temperature  of  the  water  continues  to  increase  the 
longer  the  compressor  is  running,  and,  if  not  run  off 
or  it  fresh  supply  of  cold  water  added,  would  soon 
become  quite  useless  so  far  as  cooling  the  air  being 
con>pressed  is  concerned.  Exposing  a  lank  of  this 
kind  to  the  outside  atmosphere  makes  for  but  little 
improvement,  but  radiation  can  be  assisted  if  the  water 


returned  to  the  tank  is  'broken  up  by  means  of  a  per- 
forated pipe  fitted  inside  the  top  of  the  tank. 

A  better  cooling  effect  can  be  secured  by  using  a 
series  of  vertical  circular  storage  tanks,  so  arranged 
that  the  bottom  of  one  tank  is  connected,  by  means  of 
a  pipe,  to  a  point  near  tO'  the  top  of  the  next  tank,  and 
that  the  water  from  the  jackets  is  delivered  into  the 
lirst  tank  while  the  pump  suction  is  connected  to  the 
last  tank.  An  arrangement  of  this  kind  ensures  that 
the  water  will  flow  from  one  tank  to  another,  and  that 
it  will  be  brought  into  intimate  contact  with  radiating 
surfaces  when  passing  through  the  connecting  pipes. 
It  is  preferable  that  the  tanks  be  placed  in  the  open  air, 
and  with  this  system  also,  a  perforated  pipe  in  the 
first  tank  onlv,  will  further  assist  radiati(Mi  of  heat  to 
the  surrounding  atmosphere.  Even  this  arrangement, 
however,  cannot  maintain  a  constant  low  temperature 
of  the  water  entering  the  jackets  for  any  length  of 
time,  and  some  of  the  heated  water  has  to  be  run  off 
and  cold  water  added  at  fairly  frequent  intervals,  in 
order  to  prevent  the  temperature  rising  too  high. 

A  tank  placed  some  distance  above  the  compressor, 
and  from  which  the  water  is  circulated  through  the 
compressor  by  means  of  the  pressure  due  to  the  weight 
of  the  head  of  water  in  the  tank  and  in  the  pipe  con- 
necting the  tank  to  the  jackets,  is  a  method  which  has 
greater  possibilities  than  either  of  those  described 
above.  With  this  method  ihe  pump  is  used  to  return 
the  water  to  the  tank,  the  delivery  from  the  jackets 
being  led  into  a  sump,  from  which  it  is  drawn  oft"  by 
the  pump.  The  tank  can  be  of  a  shape  which  is  better 
suited  for  radiation,  and  often  of  much  greater  storage 
capai-ity.  A  special  erection  is  sometimes  built  to  carry 
the  tank,  but  more  often  the  tank  can  be  accommodated 
on  the  roof.  In  whatever  position  it  is  placed,  the  tank 
should  he  exposed  to  the  atmnsphere,  and  when  there 
is  a  danger  of  the)  water  being  polluted  with  foreign 
matter  a  covering  shc^uld  be  |ilacecl  above  the  tank 
or  a  sie\e  provided  on  the  water  outlet  connection 
from  the  tank.  The  tank  should  be  as  shallow  as 
possible,  and  if  it  is  divided  into  sections  so  that  the 
inflow  has  to  rise  and  o\erflow  each  section  before 
flowing  through  the  outlet  connection,  the  amount  of 
radiation  will  'be  increased.  This  s\  stem  can  be  further 
improved  by  fitting  perforated  pipes  across  the  tank  so 
that  the  water  rises  in  a  fine  spray  before  settling  in 
the  tank,  but  when  the  perforated  pipes  are  used  the 
sectional  divisions  may  be  dispensed  with.  It  is  fur- 
ther possible  tO'  build  a  simple  arrangement  of  cooling 
tower  above  the  tank  so  that  the  water  is  made  to 
flow  slowly,  and  in  thin  streams,  over  layers  of  flat 
wooden  boards  before  dropping  into  the  tank. 

Good  results  can  be  obtained  with  the  overhead  tank 
system,  but  from  the  point  of  view  of  the  efficiency  of 
the  compressor  it  is  advisable  to  make  use  of  a  continu- 
ous supply  of  cold  water  for  jacket  circulation  whenever 
this  can  be  obtained. 

Evaporation. 

The  loss  by  ex  aporation  frcquenth-  is  considera'ble 
whenever  the  tank  system  is  practised.  This  loss  has 
to  be  made  good  in  order  to  maintain  the  correct  water 
le\el.  A  ball  or  float  valve,  connected  to  the  main 
water  supply,  will  maintain  the  correct  water  level 
automatically  but  where  a  fitting  of  this  nature  would 
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complicate  the  basis  of  the  charges  for  the  water 
supply  other  arrangements  have  to  be  made  for  "  make 
up  "  at  intervals.  When  the  tank  or  tanks  are  on  the 
ground  level  this  presents  little  difficulty,  as  the  tanKs 
can  readily  be  inspected  and  fresh  water  added  when 
required.  Inspection  is  not  so  convenient  \\ith  the 
overhead  or  roof  tank,  and,  consequcntl)',  tiie  auto- 
matic float  valve  cannot  be  dispensed  with  so  readily. 
Where,  however,  the  position  of  the  tank  permits  the 
use  of  an  indicator — connected  to  a  float  in  the  tank — 
to  readily  show  the  water  le\e]  in  the  tank,  other  means 
can  be  adopted  whereby  fresh  water  can  be  added  to 
the  tank  whenever  this  is  shown  to  be  required.  'I  he 
most  simple  way  of  doing  this  is  b)-  means  of  a  small 
hand  pump,  from  which  a  pipe  is  led  directly  to  the 
tank. 

Sight  Flow. 

It  is  always  advisable  to  have  the  flow  of  water  to 
or  from  the  jackets  within  easy  view  of  the  attendant, 
sig;ht  glasses  or  overflow  cups  being'  used  for  this 
purpose. 

Quantity  of  water  required  for  the  Water  Jackets  of 
Air  Compressors. 

Considerable  doubt  exists  with  regard  to  the  quantity 
O'f  water  required  for  air  compressors.  Obviously, 
the  quantity  required  will  vary  with  the  temperature 
of  the  water  supply,  and  the  air  pressure  also  may  be 
a  factor  in  its  determination ;  but  even  when  these 
factors  are  known,  other  factors  make  it  difficult  to 
determine,  bv  theoretical  methods,  the  quantity  of 
water  required.  The  fact  that  the  metal  surrounding- 
the  cylinder  becomes  quite  hot  soon  after  the  com- 
pressor is  started,  and  that  the  air  drawn  into  the 
cylinder  abstracts  heat  from  the  metal  before  compres- 
sion commences,  and  also  during  a  portion  of  the 
stroke,  means  that  the  amount  of  heat  gi\  en  up  to  the 
water  is  greater  than  the  reduction  effected  in  the  total 
heat  produced  during  the  compression  of  the  air  in  the 
cylinder.  Thus,  the  problem  does  not  resolve  itself  into 
crediting  the  air  with  having  lost  the  equivalent  of  the 
amount  of  heat  which  the  water  has  gained.  The  im- 
portance of  water  circulation  in  an  air  compressor  is  to 
limit  the  mean  temperature,  so  that  if  the  temperature 
of  the  water  supply  is  higher  than  normal,  the  rise  in 
temperature  must  be  kept  down  by  circulating  a 
greater  quantity.  Most  makers  have  knowledge  of 
the  quantity  required  for  their  respective  sizes  and 
types,  and  if  advised  of  the  temperature  of  the  water 
supplv  they  will,  in  turn,  advise  as  to  the  quantity  per 
hour  that  should  be  circulated  through  the  jackets. 

As  a  rule  the  minimum  quantity  recommended,  when 
the  temperature  of  the  water  supply  is  not  over  (30°  F., 
is  one  gallon  per  hour  for  every  cubic  foot  of  free  (lir 
delivered  per  minute.  When  tank  circulation  is  used, 
the  possibility  of  hi|gher  initial  water  temperatures, 
with  consequent  higher  rate  of  circulation,  has  to  be 
provided  for.  In  such  cases  the  storage  capacity  of 
the  tanks  should  be  equal  to  4  to  5  gallons  of  water 
for  every  cubic  foot  of  free  air  delivered  per  minute. 
This  capacity  allows  an  ample  margin  for  rajiid  cirtni- 
lation  and  ensures  relatively  slow  movement  of  the 
\va1<'r  in  the  tanks. 


Conditions  in  Hot  Climates. 

Since  the  average  temperature  of  water  is  related 
to  the  climatic  conditions,  it  cannot  be  expected  that 
the  cooling  eftect  which  it  is  possible  to;  obtain  in  this 
countr)-  can  be  obtained  in  other  countries  where  the 
atmospheric  temperature  is  much  higher.  Thus,  by 
reason  of  the  diminished  cooling  effect  of  the  water  and 
the  higher  atmospheric  temperature,  the  temperature 
attained  in,  the  cylinder  of  a  compressor  operating  in 
a  hot  climate  is  much  higher  than  that  which,  ordin- 
arily, would  correspond  to  the  same  working  pressure 
in  this  countr).  The  cooling  problem,  therefore,  for 
hot  climatic  conditions,  requires  particular  attention, 
and  should  be  considered  in  relation  tj  (i)  the  arrange- 
ments proposed  for  supplying  the  cooling  water,  (2) 
the  probable  highest  temperature  of  the  water  and  of 
the  atmosphere,  and  (3)  the  working'  pressure.  With 
the  knowledge  of  these  factors  the  makers  of  the  com- 
pressor will  be  able  tO'  advise  as  to  the  most  suitable 
type  of  machine  and  the  quantity  of  water  which  should 
be(  circulated  per  hour. 

On  account  of  the  higher  cylinder  temperatures 
attained  and  on  the  limited  cooling  obtainable  with 
single-stage  machines,  it  is  customary,  in  hot  climates, 
to  use  two-stage  machines  for  lower  pressures  than 
those  for  which  it  is  considered  advisable?  to  use  this 
type  of  machine  in  this  country.  With  the  two-stage 
machine  the  cooling  effect  of  the  water  can  be  utilised 
to  a  greater  extent  and  with  the  pressure  ratio,  and 
heat  produced  during  compression,  divided  over  two 
cylinders,  with  intercooling  between  the  cylinders, 
the  cylinder  temperatures  can  be  kept  sufficiently  low 
to  secure  satisfactor\-  lubrication. 

W^hen  the  tank  system  of  circulation  is  used  in  hot 
climates  every  advantage  should  be  taken  of  shade, 
and  the  tank  should  not  be  exposed  to  the  direct  rays 
of  the  suri. 

Facilities  for  cleaning  Water  Jackets. 

Cleaning  doors  should  be  provided  on  the  water 
jackets  of  all  air  compressors,  so-  that  the  jackets  may 
readily  be  inspected  and  deposit  cleaned  out.  With 
tank  circulation  mud  frequently  is  deposited  in  corners 
and  fillets,  and  has  to  be  cleared  away  at  regular 
intervals.  Scale  also  is  liable  to  be  deposited  inside 
the  jackets,  especially  if  the  water  in  the  jackets  is 
heated  to  a  high  temperature ;  but  even  when  cold 
water  is  used,  and  when  the  temperature  increment  is 
reasonably  low,  scale  may  still  be  deposited,  because 
the  particles  of  water  which  make  actual  contact  with 
the  metal  of  the  cylinder  walls  and  covers  are  heated 
to  a  temperature  much  above  that  of  the  body  of  the 
water,  and  which  usuallv  is  high  enough  to  cause  the 
formation  of  scale.  When  scale  is  allowed  to  form 
inside  the  jackets  it  tends  to  insulate  the  metal  from 
the  cooling  water  so  that  the  metal  takes  up  a  higher 
mean  temperature  and  the  transfer  of  heat  is  thereby 
considerably  reduced. 

A  drain  tap  at  the  lowest  point  of  the  jackets  will 
assist  the  cleaiiing-  operations,  as,  with  this  open,  water 
can  be  played  on  to  the  jackets  and  into  fillets  and 
corners,  and  the  (le]>()sit  thus  washed  out.  A  long 
[pointed  nozzle  attached  to  a  hose  pipe  is  useful  to  get 
at  corners  and  fillets  whiili  otherwise  might  be 
inaccessible. 

(7"i)  be  continued.) 
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RELATIVE  VALUES  OF  CARBON  MONOXIDE 
AND    HYDROGEN    AS  CONSTITUENTS 
OF    PRODUCER  GAS. 

Continued  from  paqe  231. 

Values  Used  as  Basis  of  Calculations. 
Heats  of  Combustion  of  Gases. 


Gas. 

Formula. 

Molecular 
weight. 

*  Kg.-cal. 
per  gram.  mol. 

Carbon  monoxide 

CO 

28.00 

68.0 

Ethylene  .  . 

28.032 

312.2 

Hydrogen 

Hj 

2.016 

57-8 

Methane   . . 

CH4 

16.032 

190.8 

*  At  60°  F.  and  29  92  inches  of  niercurv  pressure. 

Mean  specific  heats  of  g^ases  at  constant  pressure, 
from  0°  C.  to  t°  C,  in  kg.-cal.  per  gram.  mol.  per  deg. 
Centigrade,  f 


CO3 

0„  N2,  CO,  H  , 

CH, 
C,H. 


=  8.8  +  0.00331 — o. 000,000, 95t3  4- 
0.000, 000, 000  It'' 

=  6. 9  +  0.000451 
=  8.065  +  0.00051  -I- 

0.000,000,000, 2 

—  7-7  +  o.ooBt 
=  9.4  +  o.oiit. 


+  rii-r's  values. 

Mean  specific  heat  x  t  =  Thermal  capacity  per  gram, 
mol. 

X'olumetric  composition  of  air  =20.91  P^i"  t;ent 

79.09  per  cent  H,. 

Note  :  This  paper  is  a  rex  ision  of  an  earlier  paper, 
"  Relative  value  of  carbon  monoxide  and  hydrogen  as 
constituents  of  producer  gas  for  zinc  distillation  fur- 
naces "  (William  E.  Kice,  Zn.,  \()].  6,  No.  5,  May, 
1925-) 


BOOKS  AND  CATALOGUES. 

Journal  of  the  British  Society  of  Master  Glass- 
Painters.  No.  4;  April,  1920.  Published  by  th^- 
Society  at  0,  Queen  Square,  London,  W.C.  i.     los.  6d. 

The  previous  numbers  of  tliis  Journal  have  ahead}' 
been  mentioned  in  our  columns,  and  the  present  number 
gives  us  no  reason  to  w  ithdraw  the  praise  given  tO'  its 
predecessors;  in  fact,  it  would  seem  to  be  the  best  so 
far  published.  The  ai  tides  ai  e  w  ritten  b\  l  ecognized 
authorities  on  the  subject,  and  are  more<)\er  interesting 
even  to  those  not  closely  connected  with  the  craft,  w  liilst 
the  illustrations  are  excellent. 

Lubriication.  No.  1,  \'ol.  xii.,  published  py  The 
Texas  Oil  Co.,  Ltd.,  Imperial  House,  Ivingswa)', 
London,  \\'.C.2.,  contains  much  useful  technical  and 
practical  ad\  ice  on  the  proper  lubrication  of  pneumatic 
n-.achinery.  In  far  too  man\  instances  one  finds  this 
t_\pe  of  ecjui|:)ment  is  neglected,  and  the  adoption  of 
some  of  the  hints  given  in  this  booklet  w  ill  undoubtedly 
lead  to  better  and  more  efficient  operation,  with  less  cost 
lor  maintenance. 

Chemical  Plant.  The  British  Chemical  IMant  Manu- 
facturers .'Vssociation,  1(16,  Picc;;dilly,  Londt)n,  W.i., 
have  issued  an  Official  Director}  of  members,  with 
I'lassifictl  lists  of  their  manufactures.  The  book  sboidd 
be  of  material  assistance  to  those  requiring  equipment 
of  this  natui'c.  Furthermore,  it  is  stated  that  the  Asso- 
( iation  has  secured  the  co-operation  of  all  British  plant 
manufacturers,  irrespectixe  of  their  membership  of  the 
association,  and  in  cases  where  intending  puri-hasers 
have  difficullx'  in  obtaining  a  particular  article,  will  give 
e\'ery  assistance  in  j^ulting  them  into  communication 
with  possible  su]:ipliers. 

Commercial  Motors  Operating  Costs. 

These  tables  issued  by  Tlic  C'onimei'ciuJ  Motor,  7-15, 
Roseberry  Avenue,  London,  li.C.i,  are  in  their 
eighteenth  year  of  publication  and  form  a  valuable 
guide  to  all  in  charge  of  motor  vehicles  as  to  the  costs 
of  operation  of  the  various  t}  pes  of  c(;,mercial  vehicles. 
Their  use  will  enable  a  check  to  be  kept  on  costs  and 
undoubtedly  will  assist  materiall}-  in  securing  economy 
in  operation. 


4    I  T'X'/^IV/I   A  TI/^        NARROW    NECK    AND    WIDE  MOUTH 

AUIUIVIAIIL,  BOTTLE  BLOWING  MACHINE 


May  be  Worked  on  Floor  Level — No  Pit  Needed 


No  Transfer  Boy. 

STRICTLY 


No  Take-Out  Boy. 
AUTOMATIC 


When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  |  oz; 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

Cable  Aoareis— "  LYNCHNOBOY"  ANDERSON 
Codet-A.B.C.  6th  EDITION,  BENTLEY'S,  WESTERN  UNION 
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THE  OPTICAL  CONVENTION. 

The  Third  British  Optical  Con\  cntion  and  Exhibition 
was  held  at  the  Imperial  College  of  Science,  South 
Kensinyfton,  London,  from  April  12 — 17.  The  last  one 
was  held  in  1912,  and  it  was  extremely  interesting  to 
note  the  advances  that  had  been  made  in  instruments, 
both  as  regards  mechanical  and  optical  construction, 
since  that  time.  In  many  instances  the  reason  may 
possibly  be  traced  to  the  requirements  of  the  Services 
during  the  War. 

Over  90  papers  wdre  listed  for  discussion,  whilst 
numerous  lectures  were  given  during  the  course  of  the 
Convention.  In  addition,  numerous  very  ingenious  and 
in  man}'  instances,  mystifying,  entertainments  were 
arranged. 

Amongst  the  papers  of  interest  to  our  readers  was 
one  by  W.  H.  S.  Chance,  M.A.,  and  W.  M.  Hampton, 
B.Sc,  dealing  with  "Some  recent  developments  in  the 
art  of  production  of  glass  for  optical  purposes."  It 
consisted  of  a  brief  account  of  the  work  done  by  Messrs. 
Chance  Brothers,  Ltd.,  and  pointed  out  that  the  firm, 
which  was  founded  in  Smethwick  b}'  Robert  Lucas 
Chance  in  1824  had  at  first  made  chiefly  window  glass, 
but  engaged  G.  Bontemps  and  taken  up  the  manufacture 
of  optical  glass  in  1848,  and  were  the  only  British  firm 
in  this  latter  field  till  1914,  when  they  listed  26  types  of 
optical  glass.  The  War  first  called  only  for  flints  and 
crowns;  in  1917  light  and  dense  barium  crowns  and  an 
extra  light  flint  were  wanted  for  the  photographic  lenses 
of  aircraft;  in  1918  the  firm  reached  its  maximum  out- 
put of  235,000  lb.,  which  was  equal  to  more  than  four 
times  the  world's  pre-war  demand  for  optical  glass;  at 
present  the  production  of  112  varieties  was  on  a  greatly 
reduced  scale.  Dense  barium  crowns  are  probably  the 
most  difficult  optical  glasses  to  make,  being  extremely 
corrosive  at  high  temperatures,  and  giving  off  a  large 
amount  of  gas  in  fusion,  one  constituent  being  also 
relatively  volatile.  A  special  type  of  pot  was  developed 
to  get  over  the  first  difficulty,  the  second  being  overcome 
by  adopting  special  methods  of  "  founding."  A  new 
type  furnace  was  developed  (oil-fired)  in  which  the  tem- 
perature can  be  controlled  within  plus  or  minus  5°  C. 
at  temperatures  between  1,200°  C.  and  1,450°  C.  This 
has  been  in  operation  over  three  }  cars,  and  has  pro\  ed 
very  successful.  The  chart  of  a  recording  pyrometer  is 
previously  marked  with  a  line  showing  the  temperature 
required  to  be  held  at  any  specific  time,  and  the 
"  teaser  "  has  tO'  follow  this.  In  this  way  it  is  possible 
to  repeat  the  heat  treatment  of  a  melt  almost  exactly 
to  a  previous  melt. 

Coloured  glasses  ma)-  be  divided  into  two  classes  : 
those  that  depend  on  a  coloured  silicate  being  present, 
and  those  depending  for  their  colour  u]:!on  the  uniform 
dispersion  of  particles  of  a  constant  size.  These  hitU  i- 
are  the  most  difficult  lo  produce,  depending  upon  m;m\' 
varying  conditions. 

Many  other  special  glasses,  such  as  those  used  foi- 
railway  signals,  "  Vita-glass,"  which  is  transparent  to 
ultra-violet  light,  "  Calorex,"  which  absorbs  the  hcaf 
rays  and  yet  transmits  Hghl,  etc.,  etc.,  weic  described 
and  mentioned.  As  a  point  of  interest,  Mr.  Chance 
mentioned  that  they  had  recently  received  an  order  for 
optical  glass  from  Germany,  the  first  case  of  this  kind 
for  over  forty  years. 


BUILDING  TRADES  EXHIBITION. 

The  fourteenth  Building  Trades'  Exhibition  was  held 
at  Olympia,  London,  from  April  14th — 28th,  and  from 
the  variety  of  exhibits  and  quality  of  the  equipment  and 
materials  shown,  should  rank  as  one  of  the  best  ever 
held.  We  also  understand  from  numerous  exhibitors 
that  from  a  business  point  of  view  the  show  has  also 
been  a  success. 

In  view  of  the  inijiortant  part  which  glass  pla}s  in 
modern  building  construction,  whether  for  factories  and 
ii-.dustiial  purposes  or  for  residential  or  business 
pi  emises,  we  were  extrem.ely  surprised  to  find  that  no 
manufacturer  or  agent  had  considered  it  worth  while 
hav  ing  a  stand  at  this  Exhibition  on  which  to  show  the 
many  varieties  and  qualities  that  are  now  aA  ailable. 

On  the  other  hand,  the  shop  and  window-fittings 
makers  had  several  excellent  exhibits.  Amongst  the 
stands  worthy  of  especial  attention  was  that  of  the 
London  Sand  Blast  Decorative  Glass  Works,  Ltd., 
Burdett  Road,  London,  E.3.  Here,  examples  of  almost 
every  kind  cf  glass  decoration  were  to  be  found,  from  a 
simple  paper-weight  to  elaborately  embossed  windows, 
and  coloured  facias. 

On  the  Stand  of  the  Brilliant  Sign  Co.  (1907),  Ltd.,  of 
Shepherd's  Bush,  W.12,  were  specimens  of  the  many 
types  of  signs  made  by  the  company  which  depend  for 
their  efifectiveness  upon  the  use  of  glass,  either  plain, 
decorated,  or  coloured. 

Messrs.  J.  A.  King  &•  Co.,  Ltd.,  181,  Queen  Victoria 
.Street,  London,  E.C.,  were  showing  their  "  Ferro- 
glass  "  construction  for  pavement  and  floor  lights. 


Don't 
Cool 
Your 
Moulds 


with  air  from  your  main  compressor — 
but  use  a  Sturtevant  Fan.  It  is  more 
economical  and  gives  ample  volume 
for  a  small  expenditure  of  power. 

Write  for  our  free  catalogues, 
G.L.    1019    and  G.L,  1241. 

TURTEVANT 

[Nl@  [l!N][g,IE.R  0  ffNIO 


^O.  LlTD. 

149  QUELN  VICTORIA  ST  LONDON  £.0.4 
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NATIONAL  PHYSICAL  LABORATORY.* 

Since  the  dissolution  of  the  Glass  Research  Associa- 
tion the  work  on  glass  carried  out  at  the  Laboratory 
has  been  restricted  to  a  continuation  of  the  measure- 
ment of  viscosities  at  high  temperatures,  with  the 
object  of  throwing  further  light  on  the  fundamental 
constitution  of  glass. 

The  method  employed,  i.e.,  determining  the  amount 
of  glass  which  adheres  to  a  fine  platinum  wire 
immersed  in  the  molten  glass  and  withdrawn  at  a 
known  constant  velocity,  has  been  further  developed 
and  now  furnishes  satisfactory  results.  As  the  glass 
is  in  contact,  only  with  platinum,  it  has  been  found 
possible  to  repeat  determinations  a  large  number  of 
times  on  the  same  glass,  which  can  be  subjected  to 
any  desired  heat  treatment  without  risk  of  contamina- 
tion from  refractory  containers. 

The  results  so  far  obtained  would  show  that  there 
is  no  appreciable  variation  of  viscosity  as  a  result 
either  of  time  of  heating,  or  of  repeated  cooling  to 
room  temperature,  provided  that  the  glass  has  first 
been  rendered  homogeneous  by  stirring  during  the  first 
melting.  This  result  has  been  confirmed  in  various 
ways,  by  subjecting  the  glass  to  different  kinds  of 
treatment,  and  suggests  that  the  ideas  indicated  in  the 
1924  Report,  concerning  the  possibility  of  gradual 
changes  in  glass,  are  in  reality  without  foundation. 

Should  further  work  on  other  glasses  fully  confirm 
these  results,  they  will  be  of  great  theoretical  and 
practical  importance.  It  would  appear  that 
homogeneous  glass  at  high  temperatures  is  a  definite 
material,  having  properties  dependent  only  on  chemical 
composition,  consequently,  it  should  be  possible  to 
compare  viscosity  measurements  made  by  different 
methods  without  reservation  concerning  the  state  of 
the  glass,  provided  that  care  is  taken  to  secure 
mechanical  homogeneity  in  the  first  place.  From  the 
practical  point  of  view  it  would  further  seem  that 
various  obscure  but  frequently  occurring  phenomena 
cannot  be  explained  by  assuming  that  the  properties 
of  the  glass  depend  upon  its  past  history.  The 
present  results  suggest  that  investigation  of  the  degree 
of  hetrogeneity  of  commercial  glass  is  of  much  greater 
practical  importance  tlian  has  hitherto  been  supposed, 
and  that  the  effects  of  small  changes  of  chemical  com- 
position may  be  much  more  marked  than  might  be 
anticipated. 

The  apparatus  and  method  have  now  been  estab- 
lished, with  a  definite  and  satisfactory  technique,  in 
such  a  way  that  further  measurements  can  be  made 
with  comparative  ease  and  rapidity,  and  it  is  proposed 
to  extend  them  to  a  variety  of  glasses,  both  commercial 
and  specially  prepared  for  the  purpose. 

With  regard  to  the  production  for  optical  glass 
purpKJses  of  special  pots  of  high  resistance  to  solution 
by  glass,  as  mentioned  in  previous  Reports,  larger 
examples  have  now  been  made    successfully    of  the 

Mullite  "  mixture,  but  an  opportunity  for  testing 
them  has  not  yet  occurred. 

[*The  National  Physical  Laboratory  Report  for  the  year  1925. 
H.M.  .Stationery  Office.] 


SILLIMANITE 

a  neutral  refractory  material  having 
a      definite      fusing  temperature 
above  3270T  (1800X). 

The  December  issue  of  GLASS  reported  the 
following  expert  opinions  expressed  in  papers  or 
discussion  at  the  Leeds  Meeting  of  the  SOCIETY 

OF  GLASS  TECHNOLOGY :- 

Mr.  H.  H.  Houldsworth  (of  the  Fuel  Depariinent,  Leeds 
University). 

"  Experiments  made  on  commercial  sillimanite  bricks 
showed  thai  they  exhibit  very  little  permanent  change  in  dimensions 
on  heating,  their  refractoriness  is  high,  and  they  offer  great 
resistance  to  attack  by  soda-lime-siiica  glass." 

Mr.  F.  G.  Clark  (of  Me-srs.  Be  tion,  Clark  &  Co..  Ltd., 
Sheleld). 

"  /  can  testify  to  the  particular  resistance  to  attack  °f  " 
mixture  of  about  66  §  per  cent,  sillimanite,  from  experimental 
data  obtained  at  my  works." 

Frofefsor  W.  E.  S.  Turner  (of  the  Department  of  Glass 
Technology,  Sheffield  University). 

Class  manufacturers  seemed  to  be  more  keenly  interested 
in  the  resistance  offered  to  corrosion  by  glass,  by  a  refractory 
material,  than  its  chility  to  withstand  unusually  high 
temperatures. 

Mr.  W.  J.  Rees  (of  the  Re^ra.lories  D.  partment,  Sheffield 
Un.veriity). 

"Sillimanite  mixtures  containing  not  less  than  60% 
sillimanite  lUere  already  justifying  themselves  for  purposes 
where  a  highly  refractory,  resistant  material  was  necessary.' 

P.B.  Sill  imanite  is  now  available  in  the 
raw  state,  crushed  and  graded,  and  m 
the  form  of  Bricks,  Blocks,  Shapes,  etc. 

The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK 

791,  SALISBURY  HOUSE, 
LONDON  WALL.  LONDON,  E.C.2. 

Telephone  Number    -     London  Wall  4825. 
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Bud  get  ana  ''Safeguarding''  of  Glass  Industry. 


(By  our  city  CORRESPONDENT.] 


The  attention  which  has  been  focussed  in  these 
columns  from  time  to  time  upon  the  future  of  the  Safe- 
i;uarding-  of  Industries  programme  is  justified  by  what 
has  transpired  during  April. 

In  the  first  place  the  Board  of  Trade  Committee 
which  lias  been  sitting  in  private  to  review  the  pro- 
gress of  the  Key  .Industries  has  issued  its  report, 
which  is  an  important  White  Paper  of  48  pages.  The 
members  of  the  Committee  were  :  Sir  Burton 
Chadwick,  M.P.  (Chairman),  Sir  Arthur  Colefax, 
K.B.E.,  K.C.,  Sir  Richard  T.  Glazebrook,  K.C.B., 
F.R.S.,  and  Professor  Sir  William  J.  Pope,  K.B.E., 
F.R, S.,  and  with  them  were  associated  Mr.  Percy 
Ashley,  C.B.,  the  Principal  Assistant  Secretary  in 
charge  of  the  Industries  and  Manufactures  Depart- 
ment of  the  Board  of  Trade,  and  Mr.  H.  T.  Tizard, 
Acting-Secretary  of  the  Department  of  Scientific  and 
Industrial  Research;  also  one  of  the  Commissioners 
of  Customs.  The  detailed  finding's  of  the  Committee 
in  so  far  as  they  relate  to  the  Class  Industry  are  of 
such  interest  that  it  may  be  well  to  set  them  out  in 
full  :— 

Optical  glass  and  o])tical  elements,  whellicr  finished  or  nol, 
microscopes,  field  and  opera  glasses,  theodolites,  sextants, 
spectroscopes  and  other  uplical  instruments. 

(a)  Optical  glass. 

11.  Optical  glass  of  a  wide  range  of  types  is  of  vital  im- 
portance for  the  manufacture  of  the  innumerahle  varieties  of 
o])tical  instruinents  required  hy  the  Fighting  Services,  and  it  is 
indispensahle  in  the  manufacture  of  a  very  large  variety  of  optical 
instruments  which  are  required  for  medical,  physical,  chemical, 
astronomical  and  other  research,  for  the  regidation  of  industrial 
processes,  for  nautical  and  aerial  navigation,  surveying  purposes 
and  for  general  laboratory  and  educational  requirements. 

12.  Prior  to  the  war  the  optical  glass  required  by  the  manu- 
facturers of  optical  instruments  in  this  coimtry  was  imported  id 
the  e.xtent  of  a|jproximately  90  per  cent,  from  Germany  and 
France.  The  remainder  was  the  output  of  the  one  British  maker, 
who  manufactured  only  26  varieties  of  glass,  some  of  which,  how- 
ever, were  at  least  equal  in  Iheir  essential  features  to  the  corre- 
sponding varieties  made  abroad.  In  the  year  1915,  and  also  at 
a  subsequent  period,  the  worlcs  were  considerably  enlarged  for 
war  production,  and  during  the  years  i()i6-i9i7  an  additional 
factory  was  built  by  a  second  firm  to  sup|)lement  the  war  recpiire- 
menls  of  the  Fighting  Services  and  of  our  Allies.  .\l  a  late  period 
in  the  war  a  third  firm  also  commenced  to  manufacture  uplical 
glass  for  use  in  its  own  output  of  optical  munitions. 

13.  The  large  stocks  of  optical  glass  accumulated  during  husli- 
litics  both  by  makers  and  users  were  a  serious  bar  to  progress 
after  the  war,  and  as  these  were  in  many  cases  quite  unsuitable 
for  peace  requirements  very  heavy  financial  losses  rr'sulled  to  the 
manufacturers.  Despite  thpsc  losses,  however,  everv  endeavour 
has  been  made,  by  further  exijc'riment  and  research,  to  improve 
the  quality  and  range  of  manufacture,  and  two  of  the  three  lirms 
now  making  optical  glass  offer  respectively  95  and  So  \arielies  nf 
glass.  I'.vidence  from  consumcTs  indicates  the  high  standard  (if 
quality  of  the  present  production,  a  standard  higher  ih.an  that 
of  pre-war  days  and  unsurpassed  in  respect  of  man\  of  (he 
varieties  by  any  other  makers  in  the  world. 

14.  Notwilhstaiidiiig  (he  increasing  range  and  quality  of  the 
output  of  the  British  optical  glass  industry,  sales  at  home  are 
now  but  liKle  in  CNcess  of  those  in  1921,  and  exports  ha\'e  f.allen 
to  almost  negligible  dimensions. 

15.  Accumulated  stocks  of  optical  glass  and  inslniments  at  ihi' 
time  of  the  armistice,  subsequent  trade  depression  and  scircily 
of  Service  orders,  and  the  entry  of  optical  instruments  fri)m  the 
continent  where  dej)reciated  exchanges  and  che.iper  laliour  made 


production  costs  in  sterling  very  low,  have  been  responsible  for 
lack  of  growth  in  home  orders  for  optical  glass.  The  causes 
which  favoured  the  entr}'  of  optical  instruments,  together  with 
the  tariffs  imposed  by  foreign  countries,  combined  to  reduce 
orders  for  .abroad.  Every  effort  to  meet  competition  has  been 
made  by  way  of  improved  methods  of  manufacture  and  quality 
of  production,  and  prices  have  perforce  been  reduced  to  a  level 
which  has  resulted  in  heavy  losses.  For  some  types  of  optical 
glass  the  prices  during  1925  were  approximately  50  per  cent, 
under  those  of  1921,  and  still  further  reductions  have  been  made 
during  the  current  year  in  respect  of  certain  kinds,  bringing  the 
jjrices  down  to  figures  less  than  50  per  cent,  in  excess  of  the 
pre-war  level. 

(b)  Optical  eleiiients  and  optical  instruments. 

16.  The  term  "  optical  elements  "  refers  to  such  articles  as 
lenses,  reflectors  and  prisms  made  of  optical  glass  or  inineral 
substances.  X'arious  combinations  of  these  elements,  when 
assembled  in  suitable  mounts  and  furnished  with  the  necessary 
carrying,  adjusting  and  other  devices  peculiar  to  each  case,  con- 
stitute the  complete  optical  instrument.  As  with  optical  glass, 
so  in  the  case  of  optical  elements  and  instruments,  the  pre-war 
British  industry,  though  small,  was  efficient,  and  in  respect  of 
some  articles,  such  as  range-finders,  it  occupied  the  premier  world 
position.  British  photographic  lenses  held  a  high  place  in  com- 
]3arison  with  those  of  the  best  German  makers,  the  best  astrono- 
mical telescopes  were  unsurpassed  by  the  corresponding  foreign 
makes,  and  in  the  manufacture  of  special  instruments  required 
for  particular  scientific  researches  there  existed  a  British  firm 
far  ahead  of  any  foreign  com|)etitor.  Between  the  best  binoculars 
of  British  and  foreign  make  there  was  little  to  choose,  although 
here  the  ada\'antage  was  on  the  side  of  the  foreign  article.  In 
respect  of  microscopes  the  British  position  was  not  so  strong, 
although  even  here  the  best  British  microscope  objectives  were 
only  surpassed  in  quality  in  some  of  the  highest  powers.  The 
best  foreign  microscope  elements  were,  however,  of  more  uniform 
quality  than  were  those  of  home  manufacture.  1  he  weakness  ol 
the  i)rc-war  British  industry  lay  primarily,  therefore,  not  in  the 
quality  of  its  output  but  in  its  small  scale  of  production  of  each 
class  of  optical  element  and  instrument. 

17.  The  German  industry  was  in  pre-w'ar  days  ahead  of  that 
in  this  country  largely  owing  to  an  assured  market  for  its  pro- 
ducts consequent  on  the  existence  of  a  large  standing  army,  and 
also  upon  the  much  wider  degree  of  application  of  science  to 
iiulustr\'  in  Gennany.  Mass  production  methods  were  in  opera- 
tion and  the  resulting  lower  costs  gave  that  country  the  advan- 
tage in  e.\port  markets.  The  German  home  market  is  still 
very  much  largci'  than  the  home  market  in  this  country,  with 
the  consequence  that  overhead  charges  in  manufacture  are  re- 
duced, and  cheaper  methods  of  production  can  be  employed 
than  are  available  to  our  manufacturers  whilst  their  market  is 
small.  The  German  makers  can  thereby  undersell  British  instru- 
ments both  in  foreign  markets  and  also,  at  least  apart  from  the 
duty,  in  tiie  British  market  as  well.  This  advantage  promises 
to  be  greater  in  the  future  owing  to  a  recent  agreement  between 
the  leading  German  optical  firms  aiming  at  reducing  costs  ol 
production  at  practically  all  stages  of  manufacture  from  the  raw- 
material  to  the  finished  optical  instrument. 

18.  In  the  French  industry,  on  the  other  h.uul,  instrument 
[)arts  were  made  in  the  homes  of  the  workers  and  .assembled  at 
a  central  factory,  and  lliis  method  is  still  in  l.irge  measure 
employed. 

19.  Mass  production  became  inevitable  in  the  British  industry 
during  the  war.  The  reduced  market  for  optical  instruments 
of  recent  years  has,  however,  militated  against  the  application 
of  such  inethods  for  peace  requirements,  and  the  financial  position 
of  the  industry  makes  further  extension  of  mass  methods  of  treat- 
ment and  production  diflicult  to  initiate. 

20.  In  the  post-war  years  every  reasonable  effort  appears  to 
have  been  made  by  the  o[)tical  instrument  industry  to  reduce 
costs  of  production  to  a  level  at  which  progress  might  be  possi- 
ble, or  .it  least  its  position  be  maintained.  Pl.mt,  machinery 
;\nd  tools  have  been  designed  to  reduce  labour  costs  and  improve 
the  quality  of  the  output.    Nevertheless,  as  in  the  case  of  the 
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optical  glass  industry  very  heavy  losses  have  been  cxpcriencetl 
and  three  of  the  lirms  out  of  the  total  of  approximalcly  twenty 
<.ompri>ing  the  industry  have  gone  into  liquidation.  Large  stocks 
of  instruments  produced  ft)r  war  purposes,  which  are  still  being 
retailed,  decreased  orders  from  the  Fighting  Services,  depreciated 
exchanges  and  low  wages  on  the  continent  leading  to  large  im- 
ports of  cheap  foreign  instruments,  and  foreign  tarifis  against 
British  exporters  have  combined  to  handicap  the  industry  very 
severely. 

21.  In  an  endeavour  to  meet  foreign  competition  prices  have 
been  reduced  very  considerably  since  the  Safeguarding  of  Indus- 
tries -Act,  ic)2i,  came  into  force.  Prices  of  one  of  the  foreinost 
firms  in  the  industry  which  in  the  year  192 1  were  100  per  cent, 
above  the  pre-war  level  were  reduced  by  1923  to  from  50  to  60 
per  cent,  above  the  pre-war  figure,  and  at  present  arc  from 
30  to  60  per  cent,  above  that  level,  the  lower  limit  referring 
more  particularly  to  the  various  types  of  lenses.  The  present 
degree  of  depreciation  of  the  French  franc  has  resulted  in  a 
reduction  of  import  values  to  little  more  than  one-half  of  the 
corresponding  pre-war  figures,  and  although  to-day  the  marl< 
is  relatively  stable,  prices  of  the  better  known  German  optical 
instruments  are  still  somewhat  below  the  pre-war  values.  In 
addition  large  importations  of  French  and  German  optical  instru- 
ments by  lesser  known  makers  are  arriving  at  nominal  prices 
with  which  it  is  impossible  to  compete.  It  will  be  evident  from 
these  figures  that,  in  respect  of  many  elements  and  instruments, 
the  present  rate  of  duty  gives  inadequate  protection  in  the  home 
market.  The  degree  of  advantage  which  continental  manu- 
lacturers  have  in  foreign  markets  is  also  apparent. 

22.  The  decrease  in  labour  employed  throughout  the  optical 
glass  and  instrument  industries  is  very  material  compared  witli 
the  pre-war  volume  of  employment,  and  the  present  number 
of  operatives  employed,  approximately  1,200,  is  estimated  as 
being  about  60  per  cent,  of  those  employed  in  1913.  This 
compares  with  the  78  per  cent,  of  the  pre-war  numbers  who 
were  employed  in  192 1.  The  decrease  is  doubtless  due  in  a 
small  measure  to  the  installation  of  labour-saving  plant,  but 
mainly  it  reflects  the  depressed  state  of  the  industries  under 
consideration.  The  number  of  highly  skilled  operatives  in  the 
industry  is  understood  to  be  already  quite  inadequate  to  enable 
that  rapid  expansion  in  output  to  take  place  w  hich  a  serio  is 
national  emergency  would  entail,  and  the  number  is  still  decreas- 
ing. The  period  required  in  the  optical  industry  in  which  to 
train  men  for  the  exceedingly  exact  work  in  question  is  so  verv 
long  that  expansion  of  output  is  very  much  slower  than  in  oth'T 
industries. 

23.  Under  the  adverse  conditions  described,  continued  research 
is  only  possible  in  an  industry  of  considerable  inherent  vitality, 
and  the  advances  which  have  been  made  during  tlie  post-war 
years  appear  to  us  to  prove  conclusively  that  the  effect  of  the 
safeguarding  tariff  has  been  in  no  way  Vetrimental  to  progress. 
It  has  on  the  contrary  been  at  least  helpful  in  placing^  the  British 
iptical  industry  ahead  of  all  competitors  as  regards  the  quality 
i.f  many  of  its  productions,  although  not  imfortunately  in  respect 
f)f  the  price  at  which  these  can,  in  general,  be  marketed. 

24.  Considerable  sums  of  money  have  been  expended  in  the 
improvement  of  photographic  lenses  and  cameras,  and  lenses 
of  extra  large  aperture,  many  times  as  rapid  as  any  previoudy 
known,  have  been  designed.  Xew  apochromatic  lenses  for  pro- 
cess and  three-colour  work,  special  types  of  lenses  for  spor  s 
and  natural  histf)ry  photography  and  telephotography,  lenses  for 
taking  and  proiccting  cinematoc-raph  photographs,  lenses  l^v 
aerial  photoo^raphy,  and  many  c>ther  new  types  have  been  pro- 
duced, and  the  quality  and  range  of  lenses  made  by  the  Briti  h 
indu.sfrv  for  all  branches  of  photography  appear  to  be  superior 
to  the  best  offered  by  foreign  firms.  Such  high  class  lenses  are, 
however,  used  only  by  the  few,  and  by  far  the  larger  number 
of  lenses  s<>\d  in  this  country  are  of  the  cheaper  and  poorer 
quality,  such  as  are  made  imder  conditions  of  cheat)  labour  an  1 
depreciated  currency.  For  this  reason,  whilst  British  manu- 
facturers have  installed  the  most  modern  labour-saving  machinery, 
and  would  under  equal  conditions  of  wages  and  witl\  normal 
exchanges  be  able  to  hold  their  own,  heavy  losses  have  resultrd. 

2!;.  So  far  as  spectacle  lenses  are  concerned  the  large  home 
market  available  would  appear  to  offer  the  requisite  condition 
for  satisfactory  development.  The  market  in  these  articles,  how- 
ever, was  formerly  almost  entirely  in  German,  French  and 
.American  hands,  less  than  10  per  cent,  of  the  home  consumption 
being  made  here,  and  every  effort  has  recently  been  made  to 
stop  the  growth  of  and  cripple  this  section  of  the  British  industry. 


I5ritis!i  costs  of  production  arc  in  excess  of  those  of  foreign  com- 
petitors, very  consideraljly  higher  indeed  than  those  in  France. 
Low  labour  costs  and  the  dejjrcciated  exchange  in  that  country 
make  comjietition  with  Frencli  products  extremely  difficult. 
Tiie  market  olitained  by  the  British  manufacturer  of  spectacle 
lenses  both  at  home  and  abroad  has  been  gained  entirely  on  the 
quality  of  his  output,  and  whilst  exports  ajjpcar  to  have  been 
maintained  it  is  manifest  that  any  great  extension  is  improbable 
unless  the  British  manufacturer  is  placed  in  a  position  to  cornpete 
with  foreign  makers  in  price  as  well. 

26.  With  regard  to  microscopes,  new  apochromatic  objectives 
superior  to  any  made  abroad  have  been  put  on  the  market  by 
British  makers  and  are  found  to  be  essential  for  the  most  exact- 
ing type  of  microscopic  work.  .Accuracy  of  focussing  and  rigidity 
have  been  secured  on  British  microscope  stands  to  a  degree 
unequalled  elsewhere.  The  higli  order  of  efficiency  of  the  indus- 
try is  further  illustrated  by  the  I  act  that  when  Gye  and  Barnard, 
in  the  investigation  of  tiltei-passing  bacteria,  required  micro- 
scopes of  a  character  not  hitherto  made  in  any  country  in  the 
world  for  the  further  prosecution  of  their  research,  tlieir  demands 
were,  within  a  comparatively  brief  time,  met  by  a  British  maker. 

27.  So  far  as  binoculars  are  concerned,  the  slight  pre-v^-ar 
advantage  of  the  German  manufacturer  has  been  reversed,  and 
in  addition  at  least  one  field  glass  has  been  manufactured  with 
a  larger  angle  of  field  than  any  made  elsewhere.  Manufacturers 
appear  to  have  made  a  real  effort  to  meet  modern  requirements 
and  foreign  competition. 

28.  The  market  in  surveying  instruments  was  seriously  dis- 
turbed by  the  large  Government  stocks  sold  at  very  low  prices 
after  the  war.  Nevertheless  the  standard  instruments  have  been 
re-designed  and  a  number  of  new  surveying  instruments  have 
been  evolved.  One  firm  who  have  devoted  CDiisiderable  expense 
to  devising  a  more  accurate  method  of  dividing,  are  now 
producing  divided  circles  of  remarkable  accuracy. 

29.  With  regard  to  the  very  varied  types  of  optical  instruments 
essential  in  researches  in  modern  physics,  British  instruments 
are  of  very  high  reputation,  and  instruments  for  dealing  with 
special  branches  of  research  have  been  ordered  from  all  parts 
of  the  world  including  various  German  universities  and  even  tlie 
German  State  testing  laboratory.  A  special  new  type  of  appara- 
tus has  been  evolved  by  one  firm  for  testing  lenses  in  a 
manner  which  ])romises  to  revolutionise  tliis  branch  of  the 
industry.  .A  new  refractometer  for  testing  optical  glass  has  also 
been  devised  which  is  ahead  of  anything  produced  outside  this 
co.intry. 

30.  The  private  research  work  done  by  the  firms  in  the 
industry  is  su|5plemenled  by  that  done  for  the  industry  as  a 
whole  by  the  British  -Scientific  Instrument  Research  Associa- 
tion, which  is  aided  by  Government  grant,  and  many  problems 
of  considerable  importance  to  the  industry  have  thus  been  success- 
ftilly  solved.  Tiie  result  of  the  private  and  co-ordinated  research 
which  has  l)cen  elTected  in  the  post-war  years  has  served  to  place 
the  products  of  the  British  optical  industry  on  a  very  high  plane, 
and  the  .Admiralty,  War  Office  and  Air  Ministry,  who  are  the 
largest  users  of  optical  instruments  in  the  country,  are  satisfied 
that  British  instruments  are  capaljlo  of  meeting  their  most  exact- 
ing demands. 

31.  From  the  survey  which  we  have  made  we  are  satisfied  that 
under  comparable  conditions  of  manufacturers  as  regards  wages, 
hours  of  labour  and  other  factors,  and  with  normal  exchanges, 
the  British  optical  glass  and  instrument  industries  would  be  well 
able  not  onl\-  to  maintain  their  position  but  to  sh'.>w  that  finan- 
cial prosperity  which  their  efficiency  appears  to  us  to  merit. 

32.  In  addition,  however,  to  the  causes  already  referred  to 
which  have  militated  against  success,  there  are  two  others  which 
have  prevented  the  realisation  of  that  measure  of  security  which 
was  contemplated  by  the  .Act  of  1921. 

33.  Although  optical  instruments  as  a  whole  are  liable  to  duty, 
th(:  component  parts  of  these  instruments  are  not  all  dutiable. 
Consequently,  by  importation  of  such  non-dutiable  parts  in 
separate  consignments,  and  assembly  of  them  in  this  country, 
[jayment  of  the  duty  may  be  evaded.  We  understand  that  this 
fact  has  been  very  detrimental  to  the  interests  of  the  British 
manufacturers,  and  we  are  of  opinion  that  a  provision  should 
be  inserted  in  any  new  legislation  dealing  with  the  subject  to 
render  liable  to  duty  all  component  parts  of  instruments  which 
arc  themselves  dutiable.  In  view  of  the  fact  that  parts  of  optical 
instruments  are  as  a  rule  applicable  only  to  the  assembling  of 
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such  instruments  or  of  other  scientific  instruments  lil<e\vise  liable 
to  duty,  we  consider  that  little  or  no  difficulty  is  likely  to  arise  in 
the  administration  of  such  provision  by  H.M.  Customs. 

34.  It  has  been  represented  to  us  that  the  imports  of  duty- 
free cameras  from  Canada  since  Part  I  of  the  Act  of  1921  be- 
came operative  have  also  been  very  harmful  to  the  British  optical 
instrument  industry.  The  duties  levied  by  the  Act  are  not,  as 
already  pointed  out,  applicable  in  respect  of  imports  which  have 
been  consigned  from  and  manufactured  within  the  British 
Empire.  Section  8  (i)  of  the  Finance  Act,  1919,  empowers  the 
Board  of  Trade  to  issue  regulations  prescribing  the  proportion 
of  the  value  of  Empire  goods  whicli  is  to  be  the  result  ol  Empire 
labour  in  order  to  obtain  the  Imperial  preference  resulting  from 
that  Act.  That  proportion  was  fi.xed  by  the  Board,  by  Order 
dated  August  6th,  1919,  as  a  minimum  of  25  per  cent,  of  the 
total  value  of  the  goods.  l?y  virtue  of  Section  i  (3)  of  the  Safe- 
guarding of  Industries  .\ct,  i<)2i,  gt)ods  which  would  be  deemed 
to  be  manufactured  within  ihe  Britisli  ICmpire  for  the  pur|)oses 
of  Section  (8)  of  the  Finance  Act,  1919,  are  deemed  to  be  so 
manufactured  for  the  purposes  of  the  Act  of  1921.  If,  therefore, 
25  per  cent,  of  the  v.alue  of  cameras  imported  from  Canada  is 
the  result  of  Canadian  labour,  such  goods  enter  this  country  free 
of  duty. 

35.  The  following  figures  of  importations  of  cameras  from  the 
United  States  and  from  Canada  during  192 1  and  in  later  years, 
suggest  that  the  representations  are  well  justified,  and  that 
advantage  has  been  taken  of  the  25  per  cent,  basis  to  import 
through  Canada,  American  goods  upon  which  only  the  necessary 
minimum  of  Canadian  labour  has  been  expended  to  permit  of 
duty-free  entry. 

Imports  of  Cameras  into  the   United  Kingdom  from  the  United 
States  and  Canada. 


Period 

From  U.S.A. 

From  Canad; 

192 1 

Number 

Number 

I  St  Quarter 

124,817 

2nd  Quarter 

100,844 

3rd  Quarter 

67,431 

4lh  Quarter 

7,269 

2,103 

Total  192  I 

300,361 

-',103 

192 1 

Number. 

Number. 

192^   

5,107 

240.754 

1923   

37,007 

322,053 

1924   

44,180 

35«.69o 

■925   

65.395 

387,870 

36.  The  remarkable  decrease  since  192 1  in  the  importations 
of"  cameras  from  the  United  States  and  the  equally  striking  in- 
crease in  the  imports  from  Canada,  commencing  as  they  do  in 
the  very  quarter  in  which  Part  I  of  the  Act  of  192 1  came  into 
operation,  appear  to  indicate  that  the  avoidance  of  the  safeguard- 
ing duty  in  the  manner  suggested  has  been  of  serious  magnitude. 

^7.  This  might  in  the  future  be  prevented  we  think,  both  in 
the  case  of  cameras  and  other  optical  instruments,  by  raising 
the  proportion  of  the  value  of  the  goods  within  the  Schedule 
which  is  required  to  be  the  result  of  Empire  labour  from  25  to 
75  per  cent.  This  latter  figure  is  operative  in  Australia  for 
I'.mpire  preference  purposes  in  the  case  of  imports  of  optical 
instruments  of  the  kinds  which  are  made  in  that  Dominion. 
Under  a  75  per  cent,  basis  it  might  still  be  possible  when 
cameras  or  other  optical  instruments  are  fitted  with  the  cheaper 
kinds  of  American  lenses,  for  the  lenses  to  escape  payment  of 
duty.  We  are  informed  that  large  numbers  of  American  lenses 
are  fitted  to  cameras  imported  from  Canada,  and  that  thereby 
the  beneficial  effect  of  the  s.-ifeguarding  duty  on  camera  lenses 
is  very  seriously  diminished.  We  accordingly  recommend  that 
in  addition  to  raising  the  qualification  for  freedom  from  duty 
from  25  to  75  per  cent.,  lenses  should  be  treated  as  separate 
articles  from  the  rest  of  the  camera  or  other  optical  instrument 
for  duty  purposes. 

38.  We  have  carefully  considered  the  question  of  the  sufficiency 
of  the  present  rate  of  duty,  and  having  regard  to  the  inade- 
quate protection  given  by  the  present  rate  of  duty  in  respect  of 
many  of  the  articles  in  question,  we  are  of  opinion  that  there  is 
much  to  be  said  for  an  increase  from  33!;  per  cent,  to  50  per  cent. 
This  would  increase  the  sales  of  Ihe  British  products,  and  a 
decrease  in  costs  of  production  and  a  reduction  in  price  may 
reasonably  be  expected  to  follow  the  greater  proportion  of  factory 
capacity  thus  utilised.      At  present,  restricted  demand  renders 


overhead  charges  disproportionately  high.  Should  the  market 
available  justify  mass  methods  of  production,  costs  would  fall 
still  further. 

39.  To  sum  up,  we  are  satisfied  as  to  the  great  importance 
of  the  optical  glass  and  optical  instrument  industries,  not  only 
from  the  point  of  view  of  national  defence,  but  also  from  that  of 
the  desirability  of  maintaining  industries  which  are  themselves 
of  the  highest  scientific  value,  and  which  contribute  to  the 
efficiency  of  many  other  important  industries  of  this  countr\ . 
Owing  to  causes  beyond  their  control  such  as  accumulation  of 
war  stocks,  reduction  in  Service  orders,  the  remarkable  depre- 
ciation of  continental  currencies,  low  continental  wage  rates, 
and  the  loss  of  the  export  markets  by  high  tariffs  abroad  and 
luidercutting  by  continental  competitors,  the  industries  have  failed 
to  obtain  the  full  benefit  which  had  been  originally  contemplated 
bv  the  present  Act.  The  duty  has  in  general  prevented 
complete  disaster  to  the  industries,  but  it  has  not  given  them 
that  financial  stability  which  is  necessary  to  enable  them  to 
embark  on  new  methods  of  manufacture  and  new  research  to  the 
full  extent  which  is  desirable.  Nevertheless  very  substanli.d 
progress  has  been  made  both  in  range  and  quality  of  products. 
We  are,  therefore,  of  opinion  that  protection  in  these  industries 
should  be  continued,  and  should,  moreover,  be  strengthened  in 
the  four  directions  we  have  indicated,  namely,  by  raising  the 
riite  of  duty,  by  raising  the  proportion  of  the  value  of  goods  which 
is  to  be  the  result  of  Empire  labour  in  the  case  of  imports  from 
within  the  Empire,  by  treating  lenses  contained  in  optical  instru- 
ments as  separate  articles  for  duty  purposes,  and  by  including 
for  duty  all  component  parts  of  dutiable  instruments. 
Beakers,    flasks,    burettes,    measuring   cylinders,  thermometers, 

tubing  and  other  scientific  glassware  and  lamp-blown  war', 
evajjorating  dishes,   crucibles,   combustion    boats    and  other 
laboratory  porcelain, 
(a)  Scientific  gUisswarc  iiiid  lanip-hJo'^vn  ware. 

40.  Scientific  glassware  consists  in  general  of  furnace-blown 
ware  and  of  lamp-blown  ware.  In  the  former  class  the  glass 
tubing  or  other  article  to  bo  manufactured  is  blown  and  other- 
wise fashioned  by  a  highly  skilled  operative  from  molten  glass 
taken  direct  from  the  furnace.  The  majority  of  the  articles  fall- 
ing within  the  latter  class  are  made  from  glass  tubing,  but  all 
of  them  are  the  product  of  the  labour  of  a  skilled  operator  work- 
ing at  the  bench  with  the  aid  of  a  blow-lamp.  Many  of  the 
articles  falling  within  both  types  are  subsequently  caliljrated  fur 
volumetric  purposes. 

41.  Scientific  glassware,  both  furnace-made  and  lamp-blown, 
is  used  in  the  chemical,  biological  and  other  laboratories  ■)! 
educational  and  research  institutions  and  industrial  concerns, 
and  ]3rior  to  1914  was  in  tlie  main  imported  from  Germany  and 
Austria.  High  grade  tliermomcter  tubing  and  a  small  quantitv 
of  medium  and  liigher  grade  lamp-blown  ware  were  made  here. 
Competition  with  the  imported  lower  grade  lamp-blown  ware, 
largely  the  product  of  cottage  industry,  rendered  its  production 
in  this  country  almost  out  of  the  question. 

42.  The  out\)reak  of  hostilities  rendered  large  supplies 
immediately  necessary  for  the  medical  services,  explosive  manu- 
facture, analytical  operations  in  steelworks  and  in  researches 
undertaken  for  war  purposes.  Manufacturers  of  table  and 
illuminating  glassware  commenced  manufacture,  and  additional 
factories,  of  which  two  are  still  in  operation,  were  erected  for 
the  production  of  scientific  glassware. 

45.  Large  importations  of  foreign  glassware  followed  the 
renioval  of  restrictions  on  importation  at  the  end  of  the  year 
1919,  and  continued  whilst  the  Safeguarding  of  Industries  Bill, 
192 1,  was  ])assing  through  Parliament.  In  the  case  of  the  more 
common  types,  quantities  estimated  at  two  years'  consumption 
were  imported  during  the  few  months  immediately  prior  to  the 
commencement  of  the  oper.ilion  of  Part  I  of  the  Act.  The 
industry  was  thus  faced  with  a  very  serious  reduction  in  demand, 
furnaces  had  to  he  closed  down,  the  cost  of  expensive  idle  plant 
had  to  be  carried,  and  the  firms  concerned  have  only  been  able 
to  continue  manufacture  with  an  annual  loss.  These  difticulties, 
combined  with  the  collapse  of  the  mark,  served  to  nullify  any 
immediate  benefit  which  might  have  been  expected  from  Ihe 
|)assing  of  the  Act. 

44.  The  production  in  t|Uantity  of  hand-made  ware  requiretl 
large  numbers  of  highly  skilled  workers,  such  as  have  been  avail- 
;ible  in  Cermany  for  generatioTis  owing  to  the  virtual  monopoly 
enjoyed  by  that  counli\.  In  the  I'nited  Kingdom  men  h:id  to 
be  specially  trained  for  this  l>i)e  of  ware.  Further,  as  regards 
moulded  glassware  labour  costs  are  a  very  high  proportion  of 
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the  whole,  and  the  lower  wag^es  and  longer  hours  worked  abroad 
prevented  the  duty  imposed  by  the  Act  being  an  adequate  pro- 
tection. 

45.  The  heavy  ware  portion  of  the  furnace-blown  section  of 
the  trade  has  suffered  even  more  than  the  other  sections  and 
the  largest  British  maker,  whilst  having  available  all  the  necessary 
moulds,  has  found  it  necessary  to  transfer  most  of  the  blowers 
to  other  work. 

46.  The  light  furnace-blown  ware  has  also  had  considerable 
dirticultv  in  meeting  the  very  fierce  competition  from  Germany 
and  Czecho-Slovakia.  The  wages  in  sterling  in  these  countries 
are  much  below  those  in  the  United  Kingdom.  In  addition, 
owing  to  longer  working  hours,  the  fuel  consumption  and  over 
head  charges  for  a  given  output  of  glassware  abroad  arc  lower 
than  in  this  country.  In  the  case  of  Germany,  moreover,  a  large 
home  market  is  assured,  and  by  manufacturing  in  excess  of 
their  home  requirements  the  German  manufacturers  are  enabled 
to  reduce  costs  of  production  and  sell  in  this  country  and  else- 
where much  below  the  prices  at  which  British  makers  can  profit- 
ablv  produce.  British  manufacturers  have  been  able  to  make 
sales  only  by  reducing  prices  to  the  utmost  limit.  In  the  case 
of  heat  resistance  tubing,  for  example,  sales  show  a  small  upward 
tendency,  users  having  realised  that  it  is  better  in  the  long  run 
to  buy  the  higher  quality  article,  even  if  somewhat  dearer, 
rather  than  the  cheaper  foreign  one. 

47.  That  section  of  the  industrv  which  manufactures  lamp- 
blown  ware  has  also  had  considerable  difficultv  in  meeting  com- 
petition from  Germany  in  the  types  of  ware  more  particular!)' 
which  are  the  products  of  the  Thuringian  cottage  industry,  such 
as  ampoules  for  medical  work,  test  tubes,  and  tubes  for  clinical 
and  other  thermometers ;  nevertheless  this  section  is  just  able 
to  hold  its  own  with  the  aid  of  the  existing  dutv,  and  emplt)\ers 
in  most  cases  are  now  able  to  maintain  their  workers  on  full 
time. 

48.  In  general  it  may  be  stated  that  the  existing  duty  has 
enabled  British  maufacturers  to  maintain  and  even  increase 
their  output.  To  do  this  it  has  been  necessary  for  them  to 
improve  the  efficiency  of  their  methods  of  manufacture  and  the 
quality  of  their  production.  In  some  instances  also  new  tvpes 
of  glass  have  been  evolved. 

49.  Kvidence  made  available  to  the  Committee  from  large 
users  of  scientific  glassware  indicates  that  the  British  ware  is 
of  high  quality  and  is  unsurpassed  by  and  indeed  surpasses  the 
best  foreign  makes.  Xo  difficulty  is  experienced  in  meeting  the 
tests  of  the  National  Physical  Laboratory  for  volumetric  glass- 
ware. 

50.  .\s  already  indicated  foreign  competition  lias  rendered 
considerable  price  reductions  inevitable  since  the  passing  of  tlie 
.Act,  and  every  effort  has  been  made  by  British  manufacturers 
to  improve  the  efficiency  of  their  operations  so  as  to  enable  these 
reductions  to  be  made  with  the  minimum  of  financial  loss.  With 
regard,  for  example  to  general  laboratory  glassware  of  the  liglit 
furnace  type,  prices  in  1925  had  fallen  to  about  two-thirds  of 
ihose  ruling  in  i()2i  and  the  price  of  laboratory  glass  tubing  and 
test  tubes  had  fallen  to  approximatelv  i.alf  the  192 1  figure.  The 
rising  cost  of  production  in  (iermany  has  iinproved  the  market 
of  late  for  the  British  manufacturers,  and  it  appears  that  the 
price  to  British  buyers  of  certain  types  of  chemical  glassware 
of  good  quality  manufactured  by  the  best  German  firms,  when 
the  duty  and  freight  are  added,  is  now  \ery  close  to  the  price 
of  the  corresponding  British  product.  When  the  margin  in 
favour  of  the  foreign  manufacturer  is  small,  orders  are  given 
to  the  British  maker  which  would  otherwise  go  abroad,  as  the 
high  quality  of  the  British  article  and  the  quick  delivery  possible 
more  than  outweigh  a  slightly  higher  price.  If  the  duty  were 
removed  it  appears  to  us  that  the  price  of  the  foreign  article 
would  be  so  much  below  that  at  which  sales  of  British  manu- 
facture are  possible,  that  the  industry  would  be  placed  at  a  very 
grave  disadvantage. 

51.  The  industry  is  of  the  highest  importance  to  this  country 
both  in  times  of  peace  and  war,  and  we  are  of  opini(;n  that  it  is 
extremely  undesirable  that  the  United  Kingdom  should  ever 
again  be  dependent  upon  foreign  makers  for  articles  of  such  wide 
and  general  application.  The  evidence  available  to  us  suggests 
that  a  further  period  of  safeguarding  should  enable  the  industry 
to  consolidate  itself  on  a  firmer  basis  than  has  been  possible 
hitherto  and  ultimately  enable  it  to  stand  alone. 

This  report  was  issued  only  a  few  rlays  before  the 
Biid^'et  speech,  when  the  Chancellor  created  surprise 


b\  the  announcement  tiiat  not  only  would  the  Ke\-  In- 
dustries Duties  be  continued  for  a  fixed  term  of  10 
)  ears,  but  that  the  increase  of  duty  recommended  in  the 
ciise  of  optical  g-lass  and  the  other  ^oods  specified  in 
the  first  paragraph  of  the  Schedule  of  the  1921  Act 
would  take  effect  as  from  May  isl,  1926.  It  is  not 
ni}-  purpose  to  discuss  here  the  merits  of  the  Com- 
mittee's findings,  but  to  refer,  rather,  to  the  immedi- 
ate commercial  aspect  of  the  Chancellor's  announce- 
ment. 

In  the  first  place  it  should  be  made  clear  that  the 
Customs  have  no  power  to  insist  upon  the  pa)ment  of 
the  extra  duty  until  such  date  as  the  Suminer  Finance 
Bill  becomes  law.  This  will  probably  be  somewhere 
r.bout  the  beginning  of  July.  But  this  extra  duty  will 
eventuall}'  become  charg^eable  on  these  g^oods  where 
the  Customs  entries  are  passed  or  the  goods  delixered 
from  bonded  warehouse  on  or  after  May  ist,  irrespec- 
tive of  the  date  of  importation.  A  note  will  be  taken 
of  the  names  and  addresses  of  the  importers  as  indi- 
cated upon  the  Customs  entries,  or  of  the  persons  who 
take  delivery  of  the  goods.  It  may  suit  such  persons 
to  make  a  deposit  of  the  required  sum  of  money  with 
them  in  anticipation  of  its  subsequent  attachment,  but 
in  any  case  they  will  become  liable  to  pay  duty  in  due 
course.  This  is  a  novel  feature  of  the  Budget  pioposals 
and  is,  of  course,  designed  to  prevent  interim  dumping. 

I  predict,  however,  that  before  the  Finance  Bill  com- 
pletes its  committee  stage  in  the  House  some  concession 
will  be  intimated  to  meet  cases  of  hardship  which  will 
obviously  arise.  The  importer  who  at  the  time  of  the 
Budget  anntjuncement  actually  had  goods  in  transit 
fi  om  foreign  works  in  the  normal  and  legitimate  course 
of  business  is  obviously  entitled  to  some  consideration, 
without  any  detriment  to  the  Chancellor's  main  policy, 
i.e.,  to  prevent  evasion  of  duty  by  abnormal  impoi;ta- 
tions  following  his  Budget  speech.  Instances  have  been 
brought  to  my  notice  where  very  heavy  and  serious 
financial  loss  will  result  if  some  relief  is  not  accorded. 
The  matter  may  be  carried  a  step  further  in  respect  of 
short  term  outstanding-  contracts,  but  this  I  think  is 
improbable,  since  the  Finance  Act  of  1901  already  pro- 
vides that  the  importer  can  insist  upon  his  customer 
pa)'ing  the  extra  duty  unless  he  is  willing  to  forego 
deliver}-  of  the  goods.  Ii-i  that  case  the  in-iporter  may 
have  some  trouble  with  his  foreign  supplier,  but  this 
perhaps  will  iiot  be  taken  into  account  bv  the  Chan- 
cellor. The  ui-ideniable  case  for  relief  is  that  of  the 
imiporter,  who  would  either  have;  to  pay  the  extra  duty 
out  of  his  own  pocket,  or  else  ship  the  goods  back  to 
the  foreign  works  at  his  own  expense,  pa}ing  the 
double  freight. 

Another  point  ii-i  the  Con-imittce's  recoi-nmendations 
which  will  give  rise  to  considerable  controversj'  is  the 
proposal  made  in  paragraph  37  given  above.  It  is  true 
that  the  question  of  percentage  of  Empire  labour  is 
raised  specifically,  and  only  in  the  case  of  cameras  and 
other  optical  instruments;  but  it  is  easy  to  see  that  if 
the  Chancellor  acts  upon  this  recommendation  in  one 
instance  it  will  create  a  precedent  which  is  bound  to 
affect  the  whole  of  our  Customs  practice  where  Empire 
g-oods  are  concerned. 

As  I  am  writing-  within  a  few  hours  of  the  Budget 
announcement,  and  as  this  particular   issue   has  not 
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yet  been  officially  dealt  with,  I  can  only  refer  to  it  in 
passing-,  and  suggest  that  the  Government  will  prob- 
ably go  very  cautiously  in  the  matter  until  it  has  ascer- 
tained the  view  of  other  industries,  which  may  be  seri- 
ously affected  by  any  decision  that  is  made. 
The  Flint  Glass  Trade. 

The  agitation  of  the  Flint  Glass  Trade  for  a  safe- 
guarding tariff  was  carried  a  stage  further  in  April.  A 
booklet  was  prepared  containing  reprints  of  tfie 
articles  and  some  advertisements  which  appeared  in 
February  and  March  in  the  Daily  Telegraph  and  in 
certain  North  of  England  newspapers.  At  the  end  of 
it  a  notice  appeared  advertising  a  Public  Meeting  to  be 
held  on  Tuesday,  April  20th,  at  the  Caxton  Hall,  West- 
minster. At  this  meeting  Mr.  P.  J.  H.  Hannon,  M.P., 
presided,  and  about  60  people  attended.  The  audience 
was  composed  mainly  of  members  of  the  glass  industry 
and  a  few  distributors  who  were  in  sympathy.  There 
were,  however,  a  few  persons  at  the  meeting  who  were 
manifestly  opposed  to  the  tariff  demands.  Two  at  least 
admitted  that  they  were  not  in  the  glass  trade,  but 
tiiey  claimed  that  they  were  entitled  to  be  present  at 
the  meeting  since  it  was  convened  as  a  public  meeting. 
In  this  contention  they  were  no  doubt  correct,  since 
it  is  unwise  to  call  a  public  meeting  if  you  are  not  pre- 
pared for  members  of  the  public  to  attend.  The  result 
was  some  little  disturbance  and  several  interruptions. 
The  agenda  was  as  follows  : — 

1.  The  Chairman  (Mr.  P.  J.  H.  Hannon,  M.P.) 
opens  the  meeting. 

2.  Resolutions  in  the  following  terms  to  be  proposed 
by  Mr.  Bradford  (Financial  Secretary  of  the  National 
Flint  Glassmakers'  Society),  and  seconded  by  Mr. 
Williams  Thomas,  O.B.E.  (Chairman  of  Messrs. 
Stevens  &  Williams,  Ltd.),  and  supported  by  Mr. 
Walter  Raine,  M.P.,  and  Mr.  Douglas  Percival  Pelou, 
M.P. 

"  Resolved,  that  this  meeting  of  employers  and 
workpeople  engaged  in  the  British  flint  glass  industry 
desires  to  call  the  attention  of  the  President  of  the 
Board  of  Trade  to  the  following  statement  of  the 
Prime  Minister  previous  to  the  last  General  lilection, 
namely  : — 

"  '  We  are  determined  to  safeguard  the  employ- 
ment and  standard  of  living  of  our  people  in  every 
efficient  industry  in  which  they  are  imperilled  by 
u  n  fa  i  r  competition.' 

"  That,  in  the  opinion  of  the  meeting,  the  recent 
decision  of  the  Board  of  Trade  in  refusing  the  appli- 
(-ation  for  safeguarding  made  b\'  the  flint  glass 
industry  is  not  in  accordance  with  the  Prime  Mini- 
ster's promise,  and  it  respectfully  urges  that  the 
application  be  re-opened  and  a  deputation  received 
by  the  President,  so  that  the  whok'  of  the  facts 
relating  to  the  conditions  which  obtain  in  the  trade 
may  be  placed  befcjre  him." 

3.  'Ihe  following  gentlemen  will  also  address  the 
meeting,  viz.  :  .Sir  Arthur  .Shirley  Benn,  K.B.E.,  Mr. 
I.uke  Thompson,  M.P.,  Mr.  W.  H.  Stuart  (Chairman 
of  Stuart  &  Sons,  Ltd.),  Mr.  E.  A.  Hailwood  (Manag- 
ing Director  of  Ackroyd  &  Best,  Ltd.),  Mr.  E.  J.  Purser 
(Chairman  of  James  A.  Jobling  &  Co.,  Ltd.),  Mr. 
Stanley  Bagley  (Chairman  of  Bagley  &  Co.,  Ltd.,  the 
Crystal  Glass  Co.),  Mr.  Percy  Brooks  (Manager  of 
Harrods,  Ltd.,  (ilass  Department),  and  Mr.  Weaver. 


4.  To  nominate  a  deputation  to  consist  of  four  em- 
ployers and  four  workpeople  to  wait  upon  the  Industrial 
(iroup  of  the  House  of  Commons,  at  6  p.m.,  on  April 
20th,  1926,  at  the  House  of  Commons,  tO' be  introduced 
by  Mr.  J.  Donaldson  Harward,  Secretary  of  the  Flint 
Glass  Manufacturers'  Association. 

5.  To  nominate  a  deputation  to  consist  of  six 
employers  and  six  workpeople,  accompanied  by  Mr.  J. 
Donaldson  Harward,  to  wait  upon  the  President  of  the 
Board  of  Trade,  on  a  date  tO'  be  hereafter  fixed,  tO'  lay 
before  him  the  terms  of  the  foregoing  resolution. 

6.  To  pass  a  vote  of  thanks  to  the  Chairman,  to  be 
proposed  by  Mr.  Herbert  Webb  (Chairman  of  T.  Webb 
&'  Corbett,  Ltd.),  and  seconded  by  Mr.  R.  H.  Woods 
(Managing  Director,  John  Walsh  Walsh,  Ltd.). 

After  discussion  the  resolution  referred  to  above 
was  carried  Ivith  one  or  two  dissentients,  and  the 
deputation  then  proceeded  to  the  House  of  Commons, 
where  Sir  Arthur  Shirley  Benn  presided  over  a  meeting 
of  the  Parliamentary  Industrial  Group.  The  general 
case  of  the  Flint  Glass  Industry,  which  has  already 
been  described  in  these  columns,  was  urged  once  more 
upon  the  M.P.'s,  and  certain  questions  were  asked. 
It  was  stated  that  in  1913  there  were  19  firms  in  the 
industry  employing  3,600  men,  and  that  to-day  there 
;ire  22  firms  employing  4,400  men.  The  glassmakers, 
however,  contended  that  the  industry,  if  properly  pro- 
tected could  employ  three  times  that  number.  Mr. 
Bradford  gave  evidence  that  the  membership  of  his 
particular  Union  had  been  steadily  declining,  and  that 
to-da\'  lie  had  only  328  pa}ing  members  on  his  books 
out  of  a  total  of  1,680.  He  said  that  62  big  furnaces 
had  closed  down  in    different    parts   of   the  country. 

Major  Salmon  (the  member  for  Harrow,  who  is  well- 
K;nown  as  a  director  of  Messrs.  J.  Lyons  &  Co.,  Ltd.) 
■  i  ^ked  a  number  of  questions  which  appeared  to  indicate 
that  he  knew  of  cases  where  British  firms  had  offered 
large  ordei  s  which  they  were  unable  to  execute.  He 
also  pointed  out  that  having  regard  to  the  present  diff- 
erence in  price  between  English  and  foreign  glassware, 
even  a  33^  per  cent,  tariff  would  fail  to  bridge  the  gulf. 

1  understand  that  a  fresh  memorandum  is  being  pre- 
pared in  Stourbridge  for  submission  to  the  Industrial 
(h'oup  in  the  House,  and  that  this  may  be  made  the 
basis  for  an  interview  between  the  members  of  that 
Group  and  Sir  Philip  Cunliffe-Lister.  Manifestly  the 
industr\  will  find  its  contentions  criticised  by  the  Board 
of  Trade,  seeing  that  the  Department  has  already  on 
at  least  two  occasions  given  a  consideretl  negative 
judgment.  I''or  this  reason  1  do  not  find  a  great  deal 
of  ex]3ectation  that  the  Board  of  Trade  will  change  its 
mind  and  grant  a  Committee  of  Enquiry.  On  the  other 
hand,  political  considerations  may  prevail,  and  the 
Government  may  decide  to  cut  the  knot  b\  referring 
the  matter  to  a  Committee  and  placing  the  onus  upon 
this  inhuiial.  This,  at  least,  would  relieve  the  Board 
of  Trade  of  any  charge  of  having  unfairly  prevented 
the  glass  industry  from  getting  its  claims  independently 
ccnsidered. 

If  the  Committee  is  appointed  there  is  no  reason  to 
l)elieve  that  the  ojiposition  will  he  less  well  organised 
than  it  has  been  on  similar  previous  ocx-asions,  and  in 
several  recent  safeguarding  enquiries  of  an  important 
character  the  opposition  has  been  successful  contrary  to 
general  ex|)ectalion. 
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March  Trade  Returns. 


IMPORTS  OF  GLASvS  AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod)  ...  value 
Glass  Tubing  and  Rod  for  all  purposes  ...        ...  cwts. 

Illuminating  Glassware    ...        ...        ...        ...  ,, 

Machinery  Glassware       ...        ...        ...        ...  ,, 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 
Plate  and  Sheet  Glass 

Optical  Glass  (other  th.nn  worked  lileinents,  e.g. 
Lenses) 

Hottles  and  Jars   ...        ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value    f. 


OUANTITIES. 


Month  ended 
;\Iarch. 


1925 


330 
8,402 


45.344 
yy.304 

y 

1 10,058 
1 ,520 


1926. 


575 
10,265 

4 


53.7-5 
103,823 


134.516 
2,085 


Three  months 
ended  i\larch. 


1925. 


1.547 
31.504 
29 


I  2C),<)()7 

270  015 


309.379 
3.903 


1926. 


Value. 


Month  ended 
March. 


1925. 


1.837 
37.458 
19 


146.742 
307,014 


6,151 
1.877 
21,317 


122,800 
138.716 

662 
()4,8o4 
5,696 


3'>2,o23 


1926. 


6,488 

1.736 
28,054 

44 


154.35' 
144.658 

250 
76,9^8 
7,046 


419,555 


Three  months 
ended  March. 


1925- 


16,088 
5.562 
86,421 
416 


353.7 
406,880 

1,4^0 
186,713 
14.646 


1,071,919 


1926. 


18,282 
5.561 
106,943 
218 


406,569 
41 1,/94 

554 
2  1 5,r)6o 
21,1 13 


1 ,  1 86,694 


EXPORTS  OF   GLASS  AXD   GLASSWARE    (BRITISH  PRODUCTS). 


Scientific  Glassware  (except  Tubing  and  Rod)   ...  value 

Tubing  and  Rod  for  all  purposes   ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet    ...        ...        ...        ...        ...  ,, 

Optical  (other  than  worked  Elements,  e.i;.  Lenses)  ,, 
Bottles  and  J  ars   ...        ...        ...        ...        ...  gross 

Manufactures,  not  elsewhere  specified  ...        ...  cwts. 

Total  Value      ...        ...  £ 


OUANTITIES. 


Month  ended 
March. 


1925 


f.6 
496 
358 

2,583 
57-699 


31 


137 

692 


1926. 


505 
626 
189 


2,640 
78,761 
7 

33.043 
661 


'I  hree  months 
ended  INIarch. 


Value. 


Month  ended 
IMarch. 


Three  months 
ended  March. 


1925- 


870 
1,411 
1,084 


7,732 
196,593 

22 

78,1 16 
1,763 


1926. 


1,310 
1,482 
660 


6,858 
248,926 
13 

81,416 
2,318 


1925- 


4,748 
674 
4.503 
2,594 


22,657 
1 12,147 
36 
33.417 
3,975 


184,75' 


1926. 


6,220 
3.282 

5,3 '7 
1,399 


25,779 
138,2.-6 
232 
28,688 
4,262 


1925- 


17,572 
5-981 

14,005 
7.357 


67,347 
397.293 
727 
82,093 
9.832 


213.405 


602,207 


1926. 


18,109 
7,820 

12,940 
4,821 


67,276 
441,247 
353 
79-371 
13.846 


645.783 


EXPORTS  OF  GLASS  AND  GLASSWARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Quantities. 

Value. 

Month  ended 
March. 

Three  months 
ended  March. 

Month  ended 
March. 

Three  months 
ended  March. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

Scientific  Glassware  (except  Tubing  and  Rod)  ... 

value 

462 

640 

1,510 

1,418 

Glass  Tubing  and  Rod  for  all  purposes... 

cwts. 

3 

4 

5 

7 

29 

37 

54 

85 

Illuminating  Glassware  ... 

174 

228 

541 

527 

1.369 

2,226 

4.213 

4,631 

Machinery  Glassware 

2 

10 

6 

36 

Domestic  and  Fancy  Glassware  (including  Cook- 

ing Utensils,  Table  (ilassware,  Ornamental 

Glassware) 

7.56 

784 

2,138 

1.872 

4,7  15 

5,514 

12,929 

12,085 

Plate  and  Sheet  ... 

65 

695 

6r)4 

1 ,602 

104 

901 

833 

1.779 

Optical  Glass  (other  than  worked  Elements,  e.g. 

Lenses) 

I 

6 

4 

9 

1 1 

37 

86 

56 

Bottles  and  J  ars  ... 

gross 

1,048 

1.175 

4.941 

3,096 

1 ,32  1 

1,178 

5.044 

2,964 

Glass  and  Glassware  not  elsewhere  specified  ... 

cwts. 

37 

53 

155 

163 

345 

121 

1,682 

540 

Total  Value   

8,35'' 

10,664 

26,357 

22.594 
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United  States  Patents. 


GRANTED  MARCH  9,  1926. 
1,575,969. — Apparatus    for    Fabricating  Reinforced 

Glass.  William  C.  Bull,  Brooklyn,  N.W  Filed 
June  26,  1924.  Serial  No.  722,519.  24  Claims. 
(CI.  18—17.) 

8.  In  an  apparatus  of  the  class  described,  a  casing, 
a  multiple  press  device  arranged  within  said  casiiii^  and 
includiui^'  a  plurality  of  superposed  press  units,  means 
for  settini^-  said  units  to  the  desired  spacinj^,  a  flexible 
diaphrai^m  carried  'by  each  unit,  and  means  for  simul- 
taneously appl)  in<4-  pressure  to  each  diaplirai^ni. 
1,576,114. — Machine  for   Making   Glass  Containers. 
Warren  E.  Glaspey,  Bridg-eton,  N.  J.,  assignor  to 
Spring-  Stopper  Company,  New  York,  N.  Y.,  a  Cor- 
poration of  Delaware.  Filed  October  22,  1923.  Serial 
No.  670,041.    5  Claims.    (CI.  49 — 10.) 
I.  In  a  machine  of  the  character  set  forth,  the  com- 
bination with  a  reciprocable    press-plunger  equipped 
with  a  pressing  tool,  of  an  independently  mo\  able  cross 
head,  a  nut  mounted    thereon,    an    annular  mandrel 
receivings  said  tool  and  having-  a  threaded  shank  work- 
ing- throug-h  said  nut  and  hax  ing  a  thread-equipped  tip, 
gear   ntechanism    mounted   on    said    cross-head  and 
adapted  to  rotate  said  mandrel,  said  gear  mechanism 
being  equipped  with  means  for  limiting  the  number  of 
rotations,  a  clutch  associated  with  said  gear  mechanism, 
a  driving  shaft  ha\ing  splined   connection    with  said 
clutch,  and  reversing-  g^ear  mechanism  serving  to  actu- 
ate said  shaft  in  either  direction. 

1,576,212. — Mold  Marker  Mounting.  Frank  O'Neill, 
Toledo,  Ohio.  Filed  July  10,  1924.  Serial  No. 
7^5.273-    7  Claims.    (CI.  49—70.) 


I.  A  mold  having  a  side  wall  with  an  aperture  there- 
through, a  marker  for  the  mold  produced  article  insei  t- 
able  from  exterior  of  the  mold  directly  into  said  aper- 
ture into  aperture  closing  position,  and  yieldable  locking 
means  ang-ularly  shiftable    over    the    mold    side  wall 
adjacent    the   aperture;    for   Hexing  in    anchoring  the 
marker  in  aperUne  closing  position. 
1,576,221. — Glass=Working  Machine.  Francis  J.  Rippl, 
Cleveland,  Ohio,  assignor  to  Cieneral  Fleet l  ic  Com- 
pany, a  Corporation  of  New  York.   Filed  October  iH, 
1919.   .Serial  No.  331,660.    13  Claims.   (CI.  49 — 7.) 
1.  In  a  machine  lor  shaping  glass  lubes,  the  com- 
bination of  a  carrier  rotatable  in  a  substanliallv  \('rtical 


plane,  a  holder  mounted  thereon  having  a  passage  there- 
through disposed  so  as  to  allow  a  glass  tube  to  feed 
therethrougrh  by  gravity,  and  means  for  gi'ipping  said 
tube,  means  disposed  in  the  path  of  travel  of  said  holder 
whereby  tubes  may  be  fed  to  said  holder,  tube  heating 
and  shaping  means  disposed  in  the  path  of  travel  of  said 
holder,  and  means  automatially  brought  into  operation 
for  periodically  opening  said  g^ripping  means  to  dis- 
charge a  tube  and  for  subsequently  causing  said  g'ip- 
ping  means  to  close  upon  a  fresh  tube. 

10.  In  a  machine  for  flaring  tubes,  a  carrier,  a  plu- 
rality of  rotatable  tube  holders,  means  for  simul- 
taneousl}-  rotating  said  tube  holders,  means  for  heating 
the  tubes  and  means  for  flaring  said  tubes  while  heated. 

''576,363. — Composition  for  Preventing  the  Accumula= 
tion  of   Moisture  in  Droplets  upon  Glass  or  other 
Polished    Surfaces.      Madeleine    Ross,  Montreal, 
Quebec,  Canada.    Polled  December  22,  1924.  Serial 
No.  757.578.    5  Claims.    (CI.  134—27.) 
2.  A  process  of  producing-  a  material  for  preventing 
the  accumulation  of  moisture  in  droplets  upon  glass  or 
other  polished  surface  which  consists  in  treating  an 
aqueous  solution  of  gelatine  separately  with  concen- 
trated nitric  acid  and  concentrated  chromic  acid  and 
mixing  the  resulting  products. 

1,576,446. — Drawing  Glass  Sheets.  Willia.m  L.  Monro, 
Pittsburgh,  Pa.,  assignor  to  Window  Glass  Machine 
Company,  Pittsburgh,  Pa.,  a  Corporation  of  New 
Jersc}-.  Filed  April  23,  1920.  .Serial  No.  375,972. 
7  Claims.    (CI.  49 — 17.) 


3.  Apparatus  for  drawing  sheet  glass,  comprising  a 
bath  from  which  a  sheet  of  glass  is  drawn,  a  pair  of 
bending  roll  portions  engaging  the  edge  portions  only 
of  a  drawn  sheet,  the  bending  roll  portions  being  a  sub- 
stantial distance  above  the  bath,  and  width  maintaining 
means  associated  with  each  sheet  edge  adjacent  the 
bath. 

GRANTED  MARCH  16,  1926. 
1,576,516. — Process  and  Apparatus  for  Annealing  a 
Continuously=formed  Glass  Sheet.  Walter  G.  Koupal, 
Tarentum,  Pa.,  assignor  to  Pittsburgh  Plate  Glass 
Company,  a  Corporation  of  Pennsylvania.  Filed  May 
13,1924.  Serial  No.  713,086.  7  Claims.  (CI.  49 — 47.) 


1 


I.  In  combination  in  a  leer  lor  annealing  a  continu- 
ously formed  ribbon  or  sheet  of  glass  coniprising  a 
tunnel  leer  chamber,  means  for  supporting  the  glass 
sheet  above  the  II001  of  the  chamber  and  cai'rying  it 
lhi-ough  the  chamhi'i-,  and  gas  heating-  means  located  iii 
the  leer  chamber  along  its  side  walls  below  the  level  of 
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the  glass  extendin^j-  long^itudinallv  thereof  and  directed 
inwardly  so  that  a  s^reater  amount  of  heat  from  said 
means  is  applied  to  the  side  portions  of  the  sheet  than 
to  the  central  portion. 

1,576,550. — Refractory  Cement  Composition.  W  illiam 
F.  Rochow,  Pittsburgh,  Pa.,  assignor  to  Harbison- 
Walker  Refractories  Compan\',  Pittsburgh,  Pa.,  a 
Corporation  of  Penns\ h  ania.  Filed  August  26,  1921. 
Serial  No.  495,543.  1  Claim.  (CI.  106— g.) 
A  dry  powdered  refractor)'  cement  composition  con- 
sisting of  silica,  fire  cla\-,  calcined  silica,  and  from  5 
to  20  per  cent,  of  sodium  silicate. 

1.576.732.  — Arc=Resisting   Material   and    Process  of 

Making.  Otto  H.  Eschholz  and  Paul  (i.  Cues,  Wil- 
kinsburg.  Pa.,  assignors  to  Westinghouse  Electrir 
and  Manufacturing  Company,  a  Corporation  of  Penn- 
sylvania. Filed  Jul)  30,  1920.  Serial  No.  400,233. 
7  Claims.    (CI.  18 — 47.5  ) 

I.  A  refractory  article  comprising  a  refractory  base 
including  silica  and  a  hydrous  inorganic  binder  of 
sodium  silicate,  and  having  a  thin  glaze  of  anhydrous 
sodium  silicate  on  the  surface  thereof. 

1.576.733.  — Process  of  Making  Glassware.  Enoch 
Ferngren,  Washington,  D.  C.  Filed  Januar\  20, 
1920.    Seria.l  No.  352,725.    10  Claims.    (CI.  49 — 77.) 


I  The  process  of  obtaining  mold  charges  from  a  sup- 
ply of  molten  glass  comprising  causing  glass  to  issue 
continuously  from  a  discharge  orifice  in  a  stream  of 
periodically  increasing  and  decreasing  velocity,  shear- 
ing a  mold  charge  from  each  portion  discharged  with 
increased  \elocit}',  and  moving  with  the  shear  with  the 
said  charge  during  severance. 

7,576,734. — Cutting  Apparatus.  Enoch  T.  Ferngren, 
Toledo,  Ohio,  assignor  to  The  Owens  Bottle  Com- 
pany, Toledo,  Ohio,  a  Corporation  of  Ohio.  Filed 
June  12,  1922.  Serial  N(j.  567,518.  13  Claims.  (CI. 
49—55-) 

I.  In  glass  severing  apparatus,  the  combination  of 
shears,  means  to  move  said  shears  horizontally  for  cut- 
ting, and  means  to  tilt  them  during  the  cutting  stroke 
in  the  same  direction  about  a  common  horizontal  axis 
perpendicular  to  their  dire(-tion  of  cutting  movement. 

1,576,743. — Glass=Forming  Apparatus  and  Method  of 
Forming  Glass.  Orin  A.  Hanford,  Columbus,  Ohio, 
assignor  to  The  Federjii  (ilass  Company,  Columbus, 
Ohio,  a  Corporation  of  Ohio.  Filed  April  14,  1921. 
Serial  No.  461,267.  15  Claims.  (CI.  49 — 20.) 
15.  fjlass  blowing  apparatus  comprising  means  for 

oscillating  a  blank  at  an  angle  from  the  vertical  and 


about  its  own  axis,  the  oscillation  of  said  blank  being 
such  that  the  sides  will  be  alternately  stretched  and 
compressed. 


/ 


1.576.744.  — Apparatus  for  Bli.wing  Glassware.  Orin 
A.  Hanford,  Columbus,  Ohio,  assignor  to  Tlie  F"ederal 
Glass  Company,  Columbus,  Ohio,  a  Corporation  of 
Ohio-.  Filed  August  22,  192 1.  Serial  No.  494,078. 
10  Claims.    (CI.  49 — 18.) 

I.  Means  for  introducing  fluid  to  glass  blanks  com- 
prising a  pipe  leading  to  the  blank  retaining  head,  a 
normall)-  closed  vaKe  in  said  pipe,  a  nozzle  structure 
through  which  fluid  is  adapted  to  flow  continuously, 
means  for  mo\  ing  said  nozzle  intermittently  into  posi- 
tion to  supply  fluid  to  said  pipe  and  means  for  opening 
said  valve  prior  to  or  at  the  instant  of  positioning  of 
said  nozzle. 

1.576.745.  — Apparatus  for  Blowing  Glass.  Orin  A. 
Hanford,  Columbus,  Ohio,  assignor  to  The  Federal 
Glass  Compan)-,  Columbus,  Ohio,  a  Corporation  of 
Ohio.  F"i!ed  Otober  17,  1921.  Serial  No.  508,128. 
9  Claims.    (CI.  49 — 18.) 

I.  Apparatus  for  delivering  air  to  the  interior  of  a 
i^lass  blank  comprising  a  receptacle  containing  a  moist- 
ening fluid,  a  wick  member  over  which  the  air  passes, 
said  wick  member  ha\  ing  a  portion  immersed  in  said 
moistening  fluid. 

1,577,007. — Method  of  and  Means  for  Drawing  Glass 

Cylinders.  William  Westbury,  Independence,  Kans., 
assignor,  by  mesne  assignments,  to  Harding  Glass 
Company,  Fort  .Smith,  Ark.,  a  Corporation  of  West 
Virginia.  Filed  Maj-  12,  1922.  Serial  No.  560,434. 
4  Claims.    (CI.  49 — 17- 1-) 


1.  In  a  glass  drawing  apparatus,  a  glass  drawing  pot, 
a  rotary  support  for  the  pot  extending  on  a  line  dia- 
metrically of  the  pot  in  one  direction  and  on  which  the 
pot  is  adapted  to  be  tilted  in  a  direction  at  right  angles 
to  such  diametrical  line,  said  support  being  fulcrumed 
at  one  end,  and  means  operative  upon  the  opposite  end 
of  the  support  for  swinging  said  support  on  its  fulcrum 
and  tilting  the  pot  in  a  plane  coinciding  with  the  said 
diametrical  line  and  at  right  angles  to  the  direction  of 
tilting  motion  first  mentioned. 

4.  In  the  art  of  drawing  glass  c_\iinders  from  a 
charge  of  glass  in  a  pot,  the  method  of  correcting  de- 
fective draws  due  to  the  lateral  displacement  of  the 
cylinder  from  the  normal  drawing  zone,  which  consists 
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in  tilting  the  pot,  w  hile  drawing,  on  either  one  or  both 
of  two  axes  one  l)'ing  in  a  plane  diametrical  of  the  pot 
and  the  other  in  a  plane  at  right  angle  thereto. 

1,577,008. — Glass=Drawing  Apparatus.  William  West- 
bury,  Independence,  Kans.,  assignor,  by  mesne 
assignments,  to  Harding  Glass  Company,  Fort  Smith, 
Ark.,  a  Corporation  of  West  Virginia.  F"iled  May  12, 
1922.  Serial  No.  560,435.  Renewed  January  21, 
1926.    6  Claims.    (CI.  49 — 53.) 

I.  A  drawing  pot  structure  comprising  a  frame  carr)'- 
ing  a  fixed  pot  clamping  member  and  a  removable  pot 
clamping  member,  said  mem'bers  having  flange  engag- 
ing lips,  a  pot  having  a  flange  adapted  to  be  engaged  by 
said  lips,  and  means  for  securing  the  removable  pot 
clamping  member  in  clamping  position. 

1,577,131. — Bottle  Machine,  Richard  La  France, 
Toledo,  Ohio,  assignor  to  The  Owens  Bottle  Com- 
pan}-,  Toledo,  Ohio,  a  Corporation  of  Ohio.  Filed 
Mav  24,  1919.  Serial  No.  299,430.  Renewed  March 
31,  1924.    7  Claims.  (CI.  49 — 18.) 


5.  In  a  bottle  machine,  the  combination  of  divided 
molds,  means  to  cause  the  molds  tO'  travel  continuously 
in  a  closed  path,  automatic  means  for  Oipening  and  clos- 
ing said  molds  at  definite  points  in  their  travel,  a  blow- 
head,  automatic  means  for  bringing  said  head  into 
engagement  with  said  molds  and  causing  it  to  travel 
with  the  molds  for  short  periods  when  said  molds  are 
closed,  and  means  actuated  in  response  to  the  movement 
of  said  head  to  firmly  lock  the  molds  in  position  by 
their  engagement  with  said  head. 

GRANTED  MARCH  23,  1926. 
1,577,536. — Apparatus  for  Severing  Glass.    Alvah  C 
I'arker  and  Carl  W.  St  hreiber,   Toledos  Ohio,  assig- 
nors to  The  Libbcy  (iiass  Manufacturing  Company, 
Toledo,  Ohio,  a  Corporation  of  Ohio.     Filed  April  3, 
1924.   Serial  No.  703,855.   14  Claims.   (CI.  49 — 2.) 
I.  Apparatus  for  severing  glass  articles  having  forms 
of  rotation,  comprising  means  to  support  such  an  article, 
means  to  move  the  support  in  a  closed  path,  an  annular 
burner,  and  means  to  move  the  liurner  inlo  posilion 
aho'.il  llie  pi'oposed  line  of  severance  of  an  ai  licle  in  lli 


support  and  move  the  burner  with  the  support  until  the 
glass  is  melted  along  said  line. 

1.577.537.  — Apparatus  for  Burning  Off  Glass.  Alvah 
C.  I'arker,  Toledo,  Ohio,  assignor  to  The  Libbey 
Glass  Manufacturing  Comjpany,  a  Corporation  of 
Ohio.  Filed  April  7,  1924.  Serial  No.  704,579.  24 
Claims.    (CI.  49 — 50.) 

1.  In  an  apparatus  for  severing  glass,  a  melting-oft' 
burner,  a  holder  adapted  to  hold  a  glass  article  with  its 
point  of  desired  severance  exposed  tO'  a  flame  from  the 
burner,  and  automatic  means  operable  upon  the  comple- 
tion of  a  severance  to  increase  the  distance  between  the 
burner  and  holder  and  means  to  stop  said  increase  at 
a  fraction  of  an  inch. 

1.577.538.  — Apparatus   for   Burning   Off  Glassware. 

Alvah  C.  Parker,  Toledo,  Ohio,    assignor    to  The 
Libbe\'  Cilass  Manufacturing  Compan)-,    a  Corpora- 
tion of  Ohio.    Filed  November  1,  1924.    Serial  No. 
747.307-    32  Claims.    (CI.  49—50.) 
I.  In  apparatus  for  burning-off  glassware,  a  burner, 
a  vertically  reciprocable   article   carrier   beneath  the 
'burner,  and  automatic  means  whereby  an  article  is  held 
in  position  on  the  carrier  when  the  carrier  is  raised  and 
is  released  when  the  carrier  is  lowered. 

1,577,543. — Method  of  and  Apparatus   for  Severing 

Glass.  Frnest  C.  Schrader,  Toledo,  Ohio,  assignor  to 

The  Libbey  Glass  Manufacturing  Company,  Toledo, 

Ohio,  a  Corporation  of  Ohio.     Filed  March  26,  1923. 

Serial  No.  627,762.    8  Claims.    (CI.  49 — 2.) 

I.  A  metfiod  of  making  glass  articles,  comprising 
blowing  an  article  with  a  bead  between  the  point  of  its 
attachment  to  the  blow  iron  and  the  line  of  severance 
of  the  moil,  utilizing  the  bead  to  appl}'  stretching  strain 
to  said  line  of  severance,  and  melting  the  glass  along 
said  line  while  the  strain  is  being  applied. 
1,577,581. — Apparatus  for  Glazing  Edges   of  Glass= 

ware,     Albert  Breakenridge  Knight,  Fairmont,  W. 

Va.    Filed  Decerhber  13,  1923.    Serial  No.  680,518 

2  Claims.   (CI.  49 — ;58.) 

I.  A  device  of  the  character  described  comprising  a 
pre-heating  hood,  means  for  heating  said  hood,  a  heat 
retaining  hood  in  alignment  therewith  and  spaced  there- 
from, a  conveyor  adapted  to  move  articles  of  glassware 
through  said  hoods,  and  a  burner  mounted  between  said 
hoods. 

1,577,602. — Process  and  Apparatus  for  Refining  Glass. 

Walter  O.  Amslcr,  Toledo,  Ohio.  Filed  March  30, 
1925.   Serial  No.  19,265.   12  Claims.   (CI.  49 — 54.) 


1.  The  process  which  consists  in  melting  glass,  intro- 
ducing the  molten  glass  into  one  end  of  a  refining  pool, 
i-elining  the  glass  in  the  pool  while  rolling  it  about  the 
longitudinal  axis  of  the  pool,  and  discharging  the  refined 
glass  from  ihe  olher  end  of  the  pool. 

1,577,654.- — Process   and   Apparatus  for  Burning  Off 
Glassware.    Alvah  C.  Parker,  Toledo,  Ohio,  assignor 
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to  The  Libbey  Glass  Manufacturing  Co.,  Toledo,  Ohio 

a  Corporation  of  Ohio.     Filed    February    4,  1924. 

Serial  \o.  690,409.    18  Claims.   (CI.  49 — 50.) 

1.  In  apparatus  for  severing  glass  articles,  a  holder 
adapted  to  support  an  article  from  one  end,  a  guide 
adapted  to  be  positioned  in  close  proximity  to  but  nor- 
mally out  of  engagement  therewith  outside  of  the  other 
end  of  the  article,  and  a  burner  adapted  to  appl}'  a  melt- 
ing flame  across  the  glass  between  the  holder  and  guide. 

J  7.  The  process  of  burning  off  glass  articles,  whi.:h 
consists  in  applying  to  the  glass  along  a  line  of  desired 
severance  a  flame  sufficiently  intense  to  melt  the  guis.^ 
and  produce  a  severed  edge  along  said  line  and,  after 
said  edge  is  produced,  applying  thereto  a  less  intense 
flame  to  fire-finish  the  same. 

1.577.655.  — Method  of  and  Apparatus  for  Burning  Off 
Glassware.  Alvah  C.  Parker,  Toledo,  Ohio,  assignor 
to  The  Libbey  Glass  Manufacturing  Company,  a  Cor- 
poration of  Ohio.  Filed  May  16,  1924.  Serial  No. 
713.709-    13  Claims.    (CI.  49—50.) 

I.  In  a  glass  severing  device,  a  chuck,  a  burner  in 
position  to  apply  a  melting-off  flame  to  a  glass  article 
in  the  chuck,  automatic  means  to  vary  the  intensity  of 
the  flame,  and  synchronized  automatic  means  for  mov- 
ing the  chuck  a  slight  distance  away  from  the  burner  at 
a  predetermined  time  during  a  period  of  intensified 
flame. 

1.577.656.  — Automatic  Burning  Off  Machine.  Alvah 
C.  Parker,  Toledo,  Ohio,  assignor  to  The  Libbey 
Glass  Manufacturing  Company,  a  Corporation  of 
Ohio.  Filed  Oct.  17,  1924.  Serial  No.  744,135.  Re- 
newed December  23,  1925.  30  Claims.  (CI.  49 — 50.) 
I.  In  glass  working  apparatus,  a  vertically  reciproc- 

able  chuck,  a  horizontally  movable  charging  table  having 
an  article  holder,  and  automatic  means  to  reciprocate 
the  table  and  thereby  move  the  holder  between  a  position 
in  alignment  with  the  chuck  and  a  position  at  one  side 
thereof. 

1.578,098. — Method  and  Apparatus  for  Burning  Off 
Glass.     Ernest  C.  Schrader,  Morgantown,  W.  Va., 
assignor  to  The  Libbe)  Glass  Manufacturing  Com- 
pany, a  Corporation  of  Ohio.    Filed  June  14,  1924. 
Serial  No.  720,107.    12  Claims.    fCl.  49 — 50.) 
I.  The  process  which  consists  in  impinging  a  flame 
upon  glass  along  substantially  the  entire  length  of  a 
line  where  severance  is  desired,  maintaining  the  flame 
until  severance  of  the  glass,  at  such  intensity  that  sever- 
ance occurs  without  material  deformation  of  the  glass, 
and,  while  the  severed  edge  is  in  the  condition  in  which 
it  is  left  by  said  severance,  playing  a  flame  simultane- 
ously across  substantially  the    entire    length    of  the 
severed  edge  at  a  short  distance  therefrom  and  fire- 
finishing  the  same. 

GRANTED  MARCH  30,  1926. 
1.578,400. — Machine  for  Blowing  Glass  Articles.  Albert 
N.  Cramer,  Toledo,  Ohio,  assignor  to  The  Owens 
Bottle  Company,  Toledo,  Ohio,  a  Corporation  of 
Ohio.  Filed  November  21,  1923.  Serial  No.  676,135. 
3  Ch'ims.    (CI.  49 — 18.) 

I.  The  combination  of  a  mold  comprising  arms  hinged 
to  swiny  about  a  common  axis  and  a  thimble  comprising 
separable  sections  carried  respectively  by  said  arms,  an 
adapter  arranged  to  be  surrounded  by  the  thimble  when 
the  mold  is  closed,  said  adapter  having  a  supporting 


surface  in  a  plane  per]iendicular  to  said  axis,  said 
thimble  sections  being  formed  to  engage  said  supporting 
surface  and  thereby  support  the  thimble  sections  durinj^ 
their  opening  and  closing  movements. 


1,578,427.— Apparatus   for   Shaping   Glass  Articles. 

E)avid  E.  Gray,  Harry  R.  Boals,  and  James  Bailey, 
Corning,  N.  Y.,  assignors  to  Corning  Glass  Works, 
Corning,  N.  Y.,  a  Corporation  of  New  York.  Filed 
December  10,  1923.  Serial  No.  679,765.  9  Claims. 
(CI.  49-7.) 


2.  A  glass  shaping  machine  comprising,  in  combina- 
tion, ware  retaining  means,  means  for  heating  the  ware, 
a  mold  shiftable  with  respect  to  said  ware  retaining 
means,  and  laterally  operable  means  for  giving  the  ware 
the  shape  of  the  mold. 

1 ,578,442. — Manufacture  of  Glassware,  August  Kadow, 
Toledo,  Ohio,  assignor  to  The  Libbey  Glass  Manu- 
facturing Company,  Toledo,  Ohio,  a  Corporation  of 
Ohio.  Filed  March  27,  1922.  Serial  No.  547,01 1 .  24 
Claims.    (CI.  49 — 17.) 

I.  The  method  of  forming  glassware,  which  consists 
in  gathering  from  a  source  of  supply  a  quantity  of  molten 
glass  into  a  gathering  member,  remo\  ing  the  charged 
gathering  member  from  the  source  of  supply,  holding 
one  portion  of  the  glass  in  the  gathering  member  and 
applying  a  stretching  pull  to  another  portion  of  the 
glass  to  draw  it  in  predetermined  form  from  the  gather- 
ing member. 

1,578,448. — Method  of  Pressing  Glass.      States  Lee 
Lebby,  Corning,  N.  Y.    Filed  July  16,  1925.  Serial 
No.  44,075.   3  Claims.    (CI.  49 — 85.) 
I.  The  method  of  preventing  "  sucks  "  in  a  pressed 


256 


CLASS 


May,  1926. 


f^lass  blank  which  comprises  confining-  the  shrinkage 
of  the  bkmk  to  a  zone  liavinj^-  unpressed  walls  and  foi  m- 
ini^-  an  optically  non-essential  portion  of  the  blank. 


1.578,792. — Leer  for   Glassware  and  Other  Articles. 

Walter  O.  Amsler,  Toledo,  Ohio.  Filed  April  i, 
1925.    Serial  No.  19,858.    5  Claims.   (CI.  49 — 47.) 


•t- 

HiR  «1 
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il 

2.  In  annealing  apparatus  an  elongate  horizontal!)- 
extending  chamber,  the  floor  of  said  chamber  being 
formed  in  a  plurality  of  sections  arranged  at  different 
levels,  conveying  means  entering  the  chamber  between 
the  said  floor  sections  and  then  advancing  above  the 
upper  floor  section,  and  .means  for  causing  a  stream  of 
hot  gases  to  flow  externally  of  said  floor  structure,  first 
beneath  the  lower  floor  section  and  then  beneath  the 
v.pper  floor  section. 

5.  In  annealing  apparatus  an  elongate,  horizontalh 
extending  chamber,  means  for  heating  the  floor  of  the 
chamber,  a  horizontally  extending  conveyor  movable 
longitudinally  within  the  chamber  and  at  an  interval 
above  the  floor  and  at  an  interval  from  the  side  walls  of 
the  chamber,  and  a  shield  extending  parallel  with  and  at 
an  inter\'al  from  the  side  walls  of  the  chamber  and 
extending  from  above  to  a  level  lower  than  the  level  of 
the  conveyor. 

1,578,926. — Glass=Making  Machine.  Ceorge  A.  Shields, 
Columi)us,  Ohio.  Filed  February  19,  1923.  Serial 
No.  619,916.    5  Claims.    (CI.  49 — 3.) 


I.  In  a  glass  machine,  a  flow  chamber  including  a 


trough  for  receiving  molten  glass,  a  drawing  chamber 
above  the  flow  chamber,  a  supplemental  chamber  below 
the  flow  chamber,  an  elevating  mechanism  mounted 
above  the  drawing-  chamber,  said  drawing  chamber 
being  in  communication  with  the  housing  to  permit  sheet 
glass  to  be  drawn  from  the  drawing  chamber  for  en- 
gagement with  the  elevating  mechanism,  said  trough 
and  supplemental  chamber  including  separable  sections 
for  simultaneous  movement  away  from  each  other  to 
permit  glass  tO'  flow  in  a  downward  direction  from  the 
trough  and  through  the  supplemental  chamber. 
Granted  April  6th,  1926. 

GRANTED  APRIL  6,  1926. 

1,579,353. — Water=Cooled  Bridge.  Robert  Good, 
Washington,  Pa.  Filed  November  i,  1924.  Serial 
No.  747,360.   20  Claims.   (CI.  49 — 55.) 


20.  A  glass  furnace  incluchng  an  H-\dividual  bridge, 
said  bridge  having  a  pocket  thereui,  and  said  bridge 
also  having  means  to  permit  the  flow  of  glass  from,  the 
melting  tank  to  the  pocket  and  vice  versa,  a  cooler 
adapted  to  be  inserted  in  said  poket,  said  cooler  com- 
prising a  hollow  metallic  member  and  water  inlet  and 
outlet  pipes  associated  with  said  hollow  member,  the 
water  inlet  pipe  extending  tO'  a  point  adjacent  the  bottom 
of  the  hollow  member. 

1,579,364. — 'individual  Bridge  Wall  for  Flow  Spouts. 

Glen  E.  Henning,  Wheeling,  W.  Va.,  assignor  to 
Hazel-Atlas  Glass  Co.,  Wheeling,  W.  Va.,  a  Corpora- 
tion of  West  Virginia.  Filed  March  2,  1925.  Serial 
No.  12,679.   36  Claims.   (CI.  49 — 55.) 
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1,579,396. — Automatic  Machine  for  Manufacturing 
Blown=Glass  Articles.  Emile  Roirant,  Paris,  France, 
assiLfnor  to  Societe  Anonyme  d' Etude  et  de  Construc- 
tions d'Appareils  Mecaniques  pour  la  ^'errerie,  Paris, 


France.  Filed  March  20,  1924. 
7  Claims.     (CI.  49 — 5.) 


Serial  No.  700,682. 


I.  An  automatic  machine  for  the  mechanical  manufac- 
ture of  blown  glass  articles  comprising  :  a  rough- 
shaping  mold,  means  for  imparting  a  horizontal  dis- 
placement to  said  mold,  means  for  gi\"ing  this  mold  an 
ascending  and  descending  movement  at  one  of  the  ends 
of  its  rectilinear  course,  a  finishing  mold,  a  ring  or 
collar  mold,  means  for  alternatel}-  bringing  the  ring 
mold  into  co-operation  with  the  rough-shaping  mold  for 
the  formation  of  the  parison  or  preliminar}  mass  of 
glass,  and  with  the  finishing  mold  for  the  conveyance 
of  the  said  mass  to  the  latter,  a  blowing  bell,  and  means 
for  bringing  this  bell  to  the  finishing  mold  after  the 
departure  of  the  ring  mold  on  deliver)'  of  the  parison  to 
the  said  finishing  mi^ld. 

1,579,666. — Apparatus  for  Making  Sheet  Glass.  Lee 

Showers,  Charleroi,  Pa.,  assignor  tO'  Pittsburgli  Plate 
Glass  Company,  a  Corporation  of  Pennsylvania. 
Filed  July  9,  1925.  Serial  No.  42,467.  17  Claims. 
(CI.  49—33.) 


I.  In  combination  in  apparatus  for  making  sheet 
glass,  a  casting  table  in  the  forin  of  an  annular  shell  of 
large  diameter,  roller  means  for  supporting  said  shell 
for  rotation,  a  driven  sizing  roll  in  opposition  to  the 
periphery  of  the  shell  positioned  so  as  to  provide  be- 
tween the  shell  and  roll  a  pocket  for  receiving  the  molten 
glass  to  be  rolled,  end  walls  for  the  said  pocket,  and  a 
runway  for  receiving  the  ribbon  or  sheet  of  glass  formed 
between  the  shell  and  sizing  roll. 

1,579,825. — Production  of  Continuous  Strips  of  Glass 
and  Apparatus  Therefor,    lirnest  Bristow  Le  Marc, 


St.  Helens,  England,  assignor  to  Pilkinglon  Brothers 
Limited,  Liverpool,  England,  a  British  Company. 
Filed  September  16,  1924.  Serial  No.  738,046.  12 
Claim.s.  (CI.  49 — 33.) 


I.  Process  of  producing  a  continuous  strip  of  glass 
consisting  in  forming  a  pool  of  molten  metal  leading  to 
a  pass  which  forms  the  strip,  the  pass  dimensions  being 
substantially  equal  to  the  thickness  of  the  strip  and 
greater  than  the  width  of  the  strip,  characterized  by 
the  pool  being  unconfined  in  respect  to  its  edges  up  to 
and  through  the  pass,  but  confined  in  respect  to  its 
back  end. 


BRITISH  PATENTS. 


The  following  abstracts  arc  taken  from  the  llliistrat:d  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  he  obtained  from 
the  Patent  Office,  25,  Southampton  Buildinf;s,  London,  U'.C, 
price  1/-  each. 


247,206. — Stained  Glass. 

Seine-et-Oise,  France. 
Convention  date,  Feb. 


Lc  Roy,  (;.,  Marly-k'-Roi, 
Feb.  4,  J 926.  No.  3,292. 
,  1925.  Not  3et  accepted. 
Abridged  as  open  to  inspection  under  Sect.  91  of  the 
Act.     (Class  20  (iii).) 

'fnnispLiroicn's  ;  compound  sheets. — Stained  glass  for 
windows,  lamp-shades,  etc.,  is  made  from  pieces  con- 
sisting of  photographs,  lithographs,  transfers,  line, 
pencil,  or  brush  drawings,  etc.,  on  trans])arent  film, 
enclosed  between  two  pieces  of  glass,  the  film  and  glass 
bemg  cut  out  according  to  templets.  The  film  may  be 
coloured  by  toning,  (l3eing,  staining,  etc.,  or  additional 
coloured  film  may  be  enclosed,  or  coloured  glass  may  be 
used.  False  leads  may  be  applied  to  one  or  both  of  the 
glass  sheets  to  dispense  with  cutting  of  the  glass. 


247,215. —  Furnaces. 
Feb.  5,  1926.  No. 
ary  7,  1925.    Not  3  et  accepted.    Abridged  as  open  to 
inspection  under  Sect,  gi  of  the  Act.     (Class  51  (i).) 


Stcinbart,  A.,  Pittsburg,  U.S.A. 
3,405.     Convention  date,  Febru- 


Air  suppl)  ,  regulating. — In  furnaces  fired  with  pro- 
ducer gas,  the  supply  of  primary  air  to  the  gas  producers 
and  of  secondary  air  to  effect  combustion  of  the  gas  in 
the  furnace  are  regulated  in  such  a  manner  that  they 
are  always  maintained  in  a  predetermined  proportion 
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according  to  the  nature  of  the  fuel  suppHed  to  the  pro- 
ducers. As  shown  in  Fig.  i,  blowers  5,  5a  driven 
directly  by  a  motor  9  deliver  air  in  definite  proportions 
through  pipes  6,  6a  respectively  to  the  producers  i  and 
to  the  furnace.  If  desired,  chanye-speed  gear  may  be 
arranged  between  the  motor  and  one  of  the  blowers. 


In  the  modification  shown  in  Fig.  3,  the  suction  pipes 
II,  iia  of  the  blowers,  5,  5a  driven  by  steam  turbines 
9,  9a  are  provided  with  stabilizing-chambers  15,  15a 
having  inlet  orifices  16,  i6a  about  one-half  of  the  areas 
of  the  inlet  ports  of  their  respective  blowers.  The  areas 
of  the  orifices  16,  16a  are  also  proportional  to  the 
primary  and  secondary  air  supplies.  The  pressure  in  the 
stabilizing-chambers  is  communicated  to  liquid  sealed 
bells  13,  13a  mounted  on  a  lever  17.  Upon  starting  the 
blower  5,  the  bell  13  is  lowered  and  the  lever  17  controls 
a  motor  18  connected  through  a  cord  19  to  a  vaK  e  20 
so  as  to  admit  steam  to  the  turbine  9a  and  start  the 
fan  5a.  The  static  pressure  in  the  chamber  J  5a  is 
reduced  and  the  bells  13,  13a  come  to  rest  in  their 
normal  position,  the  supplies  of  primary  and  secondary 
air  being  maintained  in  the  correct  proportion.  In  a 
further  modification  shown  in  Fig.  5,  the  bells  are  each 
divided  into  two  compartments  22,  23,  and  22a,  23a. 
The  compartments  22,  22a  are  connected  by  pipes  26, 
26a  to  the  primary  air  supply  main  6  so  as  to  be  actuated 
by  the  flow  of  air  therein  and  the  compartments  23,  23a 
are  similarly  connected  through  pipes  27,  27a  to  the 
main  6a  so  as  to  be  actuated  by  the  flow  of  secondary 
air.  The  bells  are  arrang-ed  tO'  operate  the  valve  20  as 
described  above.  Instead  of  controlling-  the  secondary 
air  in  accordance  with  the  primary  air,  the  operation 
may  be  reversed.  Steam  jet  blowers  may  be  provided 
for  supplying  air  to  the  producers. 

247,483. — Stoppers.  Lunn,  J.,  and  Lunn,  E.,  52, 
Mount  Street,  (Glasgow.  September  5,  J925.  No. 
22,186.    Drawings  to  Specification  (Class  125  (iii).) 

Stoppers,  screw ;  stoppers,  plug.- — In  a  bottle  stopper 
ha\ing''  a  rigid  flange  or  skirt  depending  from  its  toj) 
portion,  the  skirt  is  formed  with  a  cylindrical  external 
surface  and  a  conical  internal  surface  of  such  diameter 
as  to  leave  a  small  clearance  between  it  and  the  bottle 
neck,  the  skirt  being  deep  enough  to  cover  the  portion 
of  tiic  neck  to  which  matter  is  likely  to  adhere.  The 
inxcntion  is  apiilicable  to  screw  or  ])l<'iin  plug  stoppei's. 
.Specifications  12,897/86,  17,277/89  ,  and  3,873/02  are 
referred  to. 


247,489. — Glass  manufacture.  Golby,  F.  W.,  3,  John 
Street,  Bedford  Row,  London.  (Libbey-Ovvens  Sheet 
Glass  Co.  ;  608,  Madison  Avenue,  Toledo,  Ohio, 
U.S.A.)  September  23,  1925.  No'.  23,732.  (Class 
56.) 


FIC.I. 


Draaviiig. — Relates  to  sheet-drawing  apparatus  of  the; 
Colburn  type,  as  described  in  Specification  114,977,  and 
consists  in  arrang-ing  the  coolers,  which  are  placed  adja- 
cent to  the  sheet,  in  such  a  manner  as  to  form  a  flue  for 
hot  air  currents  in  order  to  avoid  the  effect  of  these  air 
currents  on  the  sheet  of  glass.  The  metal  7  from  which 
the  sheet  is  drawn  is  contained  in  a  pot  6,  and  tiles  9, 
supported  above  the  surface  of  the  metal,  have  down- 
wardly-extending- lip  portions  12  which  terminate  at  a 
distance  above  the  glass  level.  In  accordance  with  the 
invention,  one  of  the  coolers  16  is  mounted  so  that  its 
lower  edge  is  approximately  flush  with  the  lower  edge 
of  the  lip  12  and  preferably  close  to  the  tile.  A  second 
cooler  20  is  positioned  with  its  lower  edge  close  to  the 
surface  of  the  metal  7.  The  two  coolers  so  arranged 
form  a  flue,  and  the  hot  air  currents  deflected  down- 
ward by  the  tile  9  pass  up  the  space  between  the  coolers. 

247,862. — Glass  Manufacture.  Golby,  F.  W.,  3,  John 
Street,  Bedford  Row,  London. — (Libbey-Owens  Sheet 
Glass  Co.  ;  608,  Madison  Avenue,  Toledo,  Ohio, 
L^.S.A.).  September  23,  19215.  No.  23,731.  (Class 
56.) 


FIC.I. 


Dniuuiig. — Relates  to  sheet-drawing  apparatus  of  the 
Colburn  type,  as  described  in  Specification  114,977,  and 
consists  in  applying  drawing-forces  to  the  sheet  edges 
at  a  series  of  spaced  points  and  at  successively  greater 
drawing-speeds  as  the  sheet  is  drawn  away  from  its 
its  source.  The  sheet  i  is  drawn  upwards  from  a  mass 
of  metal  2  towards  a  bending-roll  4,  and  each  of  its 
edges  is  grippetl  near  its  source  by  a  pair  of  rollers  7. 
Tiiese  rollers  are  driven  at  a  slower  peripheral  speed 
than  the  speed  of  the  sheet  in  order  to  maintain'  the 
width  of  the  sheet.  In  accordance  with  the  invention, 
a  second  pair  of  rollers,  9,  is  arranged  to  grip  each 
edge  of  the  sheet  at  a  point  between  the  first  pair  and 
the  bending-roll,  and  they  are  driven  at  a  peripheral 
speed  between  that  of  the  first  pair,  7,  and  that  of  the 
bending-roll.  Due  to  the  additional  st retciiing-force 
applied  b\  the  rolls  9,  the  narrowing  of  the  sheet  which 
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usually  takes  place  between  the  rolls  7  and  the  bendiny"- 
roll,  and  also  the  tendency  to  form  surface  inequalities, 
is  reduced.  The  rollers  7,  9  need  not  be  cylindrical  but 
may  be  shaped  to  form  a  thicker  edge  or  bead  on  the 
sheet. 

247,918. — Pavement  Lights. 

strasse,  Tempelhof,  Berlin. 
29,349.     Convention  date, 
accepted.  Abridged 
Sect.  91  of  the  Act. 


Liese,  P.,  44,  Dreibund- 
November  20,  1925.  No. 
February  17.  Not  yet 
as  open  to  inspection  under 
(Class  20  (iii).) 


Pavement-  lights  and  like  glazed  gratings;  glazing^. 
— Composite  glass  and  reinforced-concrete  structures 
are  enabled  to  expand,  etc.,  under  the  influence  of 
moisture  and  changing  temperature,  and  replacement  of 
the  glass  blocks  is  facilitated,  by  making  the  concrete 
supports  2  widen  towards  the  inside  without  contrac- 
tion. The  joint  between  the  glass  and  concrete  is 
covered  by  a  layer  4  of  asphalt,  etc.,  which  .may  be  keyed 
by  suitable  recesses  in  the  glass.  The  reinforcement  8 
is  positioned  by  spacing  slabs  9  of  artificial  stone,  iron, 
etc.  The  reinforcement  may  be  a  grid  or  expanded 
metal  apertured  to  the  shape  of  the  glass  blocks  and 
positioned  over  metal,  etc.,  supports  suitably  recessed 
to  engage  the  feet  of  the  blocks.  Rods  for  reinforce- 
ment may  be  carried  on  short  tubes  secured  to  a  base- 
plate and  widened  at  the  top'  or  by  metal  straps 
embracing  the  rods  and  resting  on  the  plate. 

247,994. — Refractory  Materials.  Trippensee,  A., 
146,  Sofienstrasse,  Karlsruhe,  Baden,  Germany. 
February  20,  1926.  No.  4,956.  Convention  date, 
February  23,  1925.  Not  yet  accepted.  Abridged  as 
open  to  inspection  under  Sect.  91  of  the  Act. 
(Class  22.) 

Refractory  substances  containing  siliceous  materials. 
— Portland  cement  is  used  as  a  binding-agent  for 
refractory  materials  such  as  ground  chamotte,  quartzite, 
sandstone,  or  siliceous  sand,  or  mixtures  of  these  sub- 
stances. The  composition  may  be  either  used  directly  to 
build  up  furnace  linings,  etc.,  in  situ,  or  it  may  be 
pressed  into  bricks,  blocks,  etc.,  which  do  not  require 
to  be  burned. 


Latest   British  Patents, 


(j.   Wise.  Containers 


(ir  pouring 
E.  G. 


Applications  for  Patents 

7856. — March  22,  1926. 
liquids. 

7898. — March  22,  1926.    (United  States,  March  20,  1925) 

Bailey.  Furnaces. 
7974. — March  23,  1926.    F.  H.  Le  Sueur.    Non-refillable  bottle. 
7994. — .March  23,  1926.    (Belgium,  March  28,  1925).    C.  Heuze. 

Manufacture  of  plate  glass  etc. 
8034. — March  24,   1926.    W.  L.  Marrian.    Ink  bottles,  etc. 
8065. — March   24,    1926.    (Switzerland,    March   24,    1925).  A. 

Waldmeier.    Optical  projection  apparatus. 
8158. — March  25,  1926.    B.  Feldmann.     Dewnr  bottles. 


March   25,    1926.       Fi.    Ffuerhcerd.       Kutary    air  com- 
pressors, etc. 

March  25,  1926.    J.  H.  Reineke,  Unipressure,  Ltd.  Fuel 

supply   to   furnaces,  etc. 
March   25,    \qib.       J.    H.    Reineke,     Unipressure,  Ltd 
Furnaces. 

March  25,   1926.    F.   H.  Bull.    Stoppers  for  jars,  etc. 
March  25,  1926.    A.  E.  A.  Akers.    .Medicine  etc.  bottles. 
March  26,     1926.      J.   H.   Reineke,     Unipressure,  Ltd. 
.Apparatus  for  controlling  supply  of  air  etc.  to  gaseous 
fuels. 

March  29,   1926.    P.  Swan.    Stoppers  for  bottles,  etc. 
March  31,   1926.    A.   E.  Beck.      Glazing  of  roofs,  etc. 
April  I,  1926.     (Germany  May  6,  1925).    C.  Zeiss  (firm 

of).    Spectacle  glasses. 
April   I,    1926.    (Japan,   .April   4,    1925).       L  Kitajima. 
Lenses. 

.April  I,  1926.    C.  G.  Redfern.     (.American  Optical  Co.). 

Opthalmic  lenses. 
April   I,    1926.     (Holland,    May   11,    1925).  Naamlooze 
\'enootschap    Philips'    Gloeilampenfabrieken.  Sealing 
metal  in  or  to  glass. 
.April  6,    1926.    J.    Fallon.  Furnaces. 
April  6,    1926.    J.   Reid.  Furnaces. 

April  7,   1926.    G.  B.  Riley,  Safetex  Glass,  Ltd.  Rein- 
forced glass. 

.\pril  7,  1926.    H.  Panzetta.    Stoppers  for  jars,  etc. 
■.April  7,   1926.    F.  \V.  Clark.    Manufacture  of  gas  from 
coal,  etc. 

.April  <S,    1926.    J.    Fallon.  Furnaces. 

April  8,  1926.    (France,  June  20,  1925).    Soc.  Anon,  des 
.Manufactures  des  Glaces  et  Produits  Chimniques  de  Saint- 
Gobain,  Chauny  et  Cirey.    Apparatus  for  manufacture 
of  sheet  glass. 
.April  8,   1926.    J.  S.  Russell.  Furnaces. 
-.April  9,    1926.     (United   States,  April  g,    1925).  British 
Thomson  Houston  Co.,  Ltd.      .Apparatus    for  making 
incandescent  lamps. 
•.April  9,   1926.      Carborundum  Co.,   Ltd.  (Carborundum 

Co.).    Manufacture  of  refractory  articles. 
.April  10,   1926.    .A.  E.  Home.    Device  for  cutting  glass 
tubes. 

-.April   10,    1926.     (Power  Speciality  Co.).  Furnaces. 
-.April    10,    1926.    (Power  Speciality  Co.).  Furnaces. 
■.April   10,    1926.     (Power  Speciality  Co.).  Furnaces. 
-April    12,    1926.    .A.    Cohen.    Photographic  lenses. 
-.April  12,  1926.    Albro  Fillers  and  Engineering  Co.,  Ltd. 

NLachine  for  pressing  stoppers  into  bottles,  etc. 
-April  13,  1926.    E.  A.  Jones.    R.  Thomas  and  Co.,  Ltd. 

N'alves  for  furnaces,  gas  producers,  etc. 
.April    13,    1926.       (Lampen-u.  Metallwaren-Fabriken  R. 
Ditmar  Geb.  Brunner  .Akt.  Ges.),  R.  R.  Tugwood.  Pro- 
duction of  flexible  mirrors. 
.Ajiril  13,  1926.    F.  G.  Ginzler.    Closures  for  jars,  etc. 
.April    14,    1926.    S.   Black.    Apparatus  for  sealing  milk 
etc.  bottles. 

.A|)ril  15  1926.    F.  H.  Le  Sueur.      Xon-refillable  bottle. 
-April  16,  1026.    J.  N.  .Aldington,  P.  D.  Oakley,  Siemens 
and  English  Electric  Lamp  Co.,  Ltd.      Frosting  glass. 
-April  16,  1926.    E.  S.  Butler,  E.  B.  Norman,  C.  J.  Reilly. 
Nursing  bottles. 

Specifications  Publislied. 

226182. — December  11,  1923.   .(Addition  to  J1S286)  Janaer  Glas- 
werk  Schott  and  Gen.  Filters. 
-August    14,    1924.       (Addition   to    194819)    T.  Teisen. 

Crucible  and  like  furnaces. 
-October  9,    1924.       Soc.   .Anon,  des   Manufactures  des 
Glaces    et    Produits    Chimiques    de    Saint  Gobain. 
Chauny   and  Cirey.    .Apparatus   for   the  manufacture 
of  sheet  glass. 
-October    10,    1924.    Soc.   Anon,   des   Manufactures  des 
Glaces    et    Produits    Chimiques    de     Saint  Gobain. 
Chauny  and  Cirey.    Means  for  conducting  or  guiding 
glass    in    the   manufacture   of   rolled   sheet  glass. 
-October  20,  1924.    British  Thomson-Houston  Co.,  Ltd. 
Alethods  and  apparatus  for  making  elongated  articles 
of  vitreous  silica,  such  as  tubes  and  rods. 
-January   15,   1925.      B.  H.   NoUand.      .Air  regulating 
means  f(ir  liquid  fuel  furnaces. 


S178.- 

8206.  - 

8207.  - 

82 10.- 
8213.. 
8313-- 

8468.- 

«7S^-- 
88oo.- 

8907.- 

8919. 

8921.- 


8968 
9050 
9212 

9220 
9^44 

9-59 
9300 


93'5-- 
9430-- 


9449-- 
9.';o9-- 

9516.- 
9SI7-- 
9518.- 
9.SSO-- 
9634-- 

9673-- 


971 


8.—. 


9740.- 
9819.- 

9935-- 
10015. 

10098. 


238562. 

241206.  - 

241 207.  ■ 

24I.S44-' 
249256.- 
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249336. — April  14,  1925.  C.  A.  Jensen  (American  Dairy  Supply 
Supply  Co.).  Machine  for  making-  caps  or  closures 
for  bottles,  jars,  and  like  containers. 

249423. — October  9,  1925.  O.  T.  Clorius.  Thermometers  or  the 
lilie. 

249589. — November  29,    1924.     (Cognate   Application  12886/25). 

J.  W.   Sutcliffe.    Sealing  jars  and  like  containers. 

24963'6. — February  9,  1925.    C.  E.  Frazier.    Annealing  furnaces. 

249648. — February  19,  1925.  G.  W.  Bennett.  Means  for  attach- 
ing glass  splash  plates  and  like  articles  to  walls. 

249695. — May  19,  1925.  A.  E.  Bartlett.  Bottles  for  liquids 
containing  sediment. 

249738. — August  24,  1925.  M.  H.  McMann.  Bottle,  jar  and  the 
like  closing  devices. 

249741. — August  28,   1925.      Presscaps,  Ltd.      J.   S.  Franklin. 

Apparatus  for  fixing  capsules  or  sealing  bands  on 
bottles  or  other  containers. 

249796.  — November  14,  1925.    General  Electric  Co.,  Ltd.  Manu- 

facture of  electric  lamps  with  light  diffusing  or 
coloured  bulbs. 

249797.  — November  14,  1925.    General  Electric  Co.,  Ltd.  Manu- 

facture of  electric  lamps  with  light  diffusing  or 
coloured  bulbs. 

249919. — December  31,  1924.    T.  Teisen.    Apparatus  for  effecting 

the  transfer  of  heat  between  gases. 
249988. — February  24,  1925.    ( Patent  of  Addition  not  granted ) .  J. 

Schwarzkopf  Polishing  compositions. 
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There  have  been  many  attempts  to  estimate  the  cost 
to  the  nation  of  the  reeent  fool-liardy  attempt  to  establish 
a  speeies  of  Sov  iet  Britain  and  naturally  the  results  vary 
between  vcr\'  wide  limits.  It  is  safe  to  say,  however, 
that  what  may  be  termed  the  immediate  cash  eost  of 
defeating  the  attack  is  mueh  less  than  it  might  ha\'e 
been,  whilst  at  the  present  time  it  is  imjjossible  to 
estimate  the  amount  to  be  added  for  lost  business. 

It  should  not  be  forgotten,  however,  that  althougli 
the  total  figure  may  l;e  large  it  should  not  be  considered 
as  a  complete  loss  but  rather  as  a  purchase  |)ricc,  because 
something  has  and  will  be  obtained  in  return  for  the 


money  expended,  and  it  is  a  something  which  will  he 
of  real  value  to  the  indu.strics  of  the  nation  and  thcreft)re 
to  the  nation  itself.  This  will  result  from  the  absolutely 
unconditional  nature  of  the  surroidcr  of  the  T.U.C.  and 
its  affiliated  Unions,  as  there  is  little  doubt  that  it 
marked  the  end  of  the  period  of  abuse  and  ))rostitution 
of  the  power  of  trades  unionism  by  some  of  the  alleged 
leaders  whose  attitude  towards  agreements,  etc.,  has 
invariably  been  of  the  "heads  I  win,  tails  you  lose" 
order.  (Incidentally  not  the  least  amusing  occurrence 
during  the  strike  was  the  frequent  use  of  the  term 
"honourable"  by  the  T.U.C.  when  referring  to 
negotiations.) 

The  thinking  workmen,  and  they  are  many,  have  had 
a  bitter  lesson  with  the  opportunity  of  realising  how 
badly  they  have  been  advisee!  in  the  jiast  ;  consequently 
there  is  good  reason  to  suppose  that  in  the  near  future 
many  leaders,  whose  names  have  been  something  to 
conjure  with,  will  recede  into  obscurity  once  more. 

If  an  internal  re-organisation  can  take  place,  supported 
by  adjustments  and  amendments  as  to  their  legal 
situation,  LTnions  will  once  more  become  of  general 
and  legitimate  service  and  use,  and  employers  will  be 
able  to  exercise  a  little  control  in  their  own  works, 
whilst  the  men  themselves  will  benefit  to  an  even  greater 
extent  as  they  will  have  destroyed  a  parasitic  growth 
that  was  obtaining  a  hold  which  would  have  eventually 
spelt  ruin  for  all. 

.lust  prior  to  the  strike  there  was  a  steady  reduction, 
week  by  week,  in  the  nimiber  of  unemployed  and  trade 
was  slowly  improving.  If  this  could  take  ])lace  under 
the  old  conditions,  it  is  not  too  mueh  to  hope  that  under 
the  new  we  can  quickly  make  u})  the  loss,  and  finally 
get  back  to  prosperity  all  round. 

This,  of  course,  is  subject  to  an  early  settlement  of 
the  coal  dispute,  which,  though  less  spectacular,  is  a 
greater  danger  than  the  general  hold-up.  Here  again, 
wliilst  numerous  district  re]:)rescntatives  of  tlie  men  are 
sincere  in  their  o])inion  and  belief  that  they  are  working 
in  the  men's  interests,  the  same  cannot  be  said  of  many 
of  the  chief  officials,  who  have  become  mere  jiuppets 
acting  in  response  to  strings  pulled  by  their  masters 
in  Russia. 

In  the  meantime  each  day  sees  more  and  more  men 
in  other  industries  being  put  out  of  work  due  to  lack 
of  coal  and  we  are  losing  orders  from  markets  it  will  be 
difficult  if  not  impossible  to  reca])ture.  Even  the  home 
consumption  will  be  reduced  because  numerous  factories 
— including  glass  works — are  being  equipped  for  burning 
oil  fuel,  with  the  result  that  when  the  dis}nite  is  settled 
the  conditions  of  the  coal  industrv  will  be  worse  than 
they  were  at  the  commencement  ;  and  one  would  have 
thoiight  that  the  experience  of  the  results  of  past  strikes 
would  have  been  sufficient  to  convince  the  men  of  the 
futility  of  a  general  stoppage  of  the  whole  of  an  important 
key  industry  as  a  means  of  solving  what  is  really  an 
economic  problem. 


[Glass  will  deal  with  all  matters  pertaining  to  the 
industry  in  an  impartial  manner,  consequently  the 
Editor  does  not  necessarily  associate  himself  with  the 
opinions  expressed  by  his  contributors.] 
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Practical  Notes  on  the  Thermal  Endurance 

of  Glass. 


Bv  H.  V.  E.  KENN. 


Mechanical  Strength. 

The  earlier  attempts  to  promote  resistance  to  thermal 
shock  in  glass  were  mostly  in  the  direction  of  increasing 
the  mechanical  strength.  Advantage  was  taken  of  the 
fact  that  power  to  resist  compression  is  greater  than 
power  to  resist  pull,  and  methods  of  treatment  were 
devised  whereby  a  compressive  stress  was  set  up  in  the 
outer  layers  of  the  glass  while  the  inner  layers  were  in 
tension. 

The  attempts  to  increase  the  mechanical  strength  were 
doubtless  prompted  by  a  comparison  of  the  properties 
of  glass  with  those  of  metals.  Glass  ])ossesses  the  ad\  an- 
tage  over  iron,  for  example,  of  smaller  thermal  expansion 
and  greater  specifie  heat,  but  on  the  other  hand,  the 
iron  is  greatly  superior  in  thermal  conductivity  and 
tenacity.  This  is  readily  seen  by  a  glance  at  the  a^'erage 
values  set  out  in  the  followhig  table  : — ^ 


Cubical  Expansion 
Thermal  condueti\'ity 
S})ecific  heat 
Tensile  strength 


Table  I. 

Glass. 
0.000026 
0.0021 
0.198 

Sj  tons/sq.  in. 


Iron  (Cast). 
0.000033 
0.114 
0.13 

12  tons/s(j.in. 


The  great  superiority  of  metals  in  withstanding  thermal 
shock  is  almost  entirely  due  to  the'r  great  mechanical 
strength  and  the  first  attempts  to  increase  the  thermal 
endurance  of  glass  were  based  upon  this  fact. 

The  earliest  process  was  that  of  la  Bastie,  which  was 
j)ublished  something  over  half  a  century  ago.  The  glass 
articles  to  be  hardened  were  heated  to  softening  point 
and  then  j)lunged  into  a  bath  of  a  hot  mixture  of  oils, 
wax,  resin,  and  similar  ingredients.  By  this  means  a 
condition  was  establishetl  that  may  be  described  as 
toughening  or  case-hardening  and  glass  so  treated  was 
found  to  be  of  improved  mechanical  and  thermal  endur- 
ance. Vessels  of  thin  glass,  such  as  beakers,  treated  b}^ 
la  Bastie's  process  could  be  used  for  boiling  water  in 
direct  contact  with  the  flame  without  fracture,  while 
they  successfully  resisted  the  shock  j)roduccd  by  drojiping 
upon  them  metal  weights  from  a  consideralile  height. 

Efforts  were  made  in  this  country  to  apply  the  process 
to  \'arious  articles  of  glassware,  especially  laboratory 
ware,  but  without  success,  for  experiments  showed  that  a 
slight  scratch,  such  as  might  be  j)roduccd  by  sand  in 
the  sand  bath,  caused  the  glass  cither  to  colla))se  into  a 
heap  of  ))t)wdcred  fragments  or  to  fraetin-e  violently. 

The  composition  of  la  Bastie's  glass  was  stated  to  be 
that  of  an  ordinary  soda-lime  glass  with  about  2  per  cent, 
of  alnmina,  so  that  the  tougiiening  effect  was  obxiously 
not  in  any  way  dni'  to  the  composition  of  the  glass. 


A  careful  investigation  of  toughened  glass  was  made 
by  Lord  Raylcigh.*  An  examination  under  the  ))olari- 
scope  re\ealcd  the  presence  of  severe  stresses.  When 
examined  through  the  thickness  of  the  sheet  a  revi\'al 
of  light  was  obser\'ed  with  intermediate  irregularly 
disposed  dark  bands.  The  course  of  these  bands  was 
altered  upon  relieving  any  part  from  the  constraining 
influence  of  neighboiu-ing  parts  by  fracture.  In  order  to 
examine  the  conditions  by  light  transmitted  through 
the  section  of  the  glass,  i.e.  edgewise,  the  glass  was 
immersed  in  a  liquid  of  nearly  equal  refractivity.  Benzole 
with  a  small  addition  of  carbon  bisulphide  was  found 
suitable  lor  this  purpose.  The  stress  at  the  middle  was 
nearly  sufficient  to  give  the  yellow  or  brown  of  the  first 
order,  but  the  dark  bands  of  no  double  refraction  seemed 
nearer  to  the  faces  than  according  to  theory.  After  an 
outermost  layer  had  been  remo^'ed  by  means  of  hydro- 
fluoric acid,  an  examination  showed  that  the  dark  bauds 
had  drawn  nearer  towards  the  middle  and  that  the  light, 
i.e.  the  stressed  areas,  had  considerably  decreased. 

Rayleigh  concluded  that  the  properties  of  toughened 
glass  were  due  to  the  conditions  of  stress  and  that 
superficial  compression  may  possibly  be  the  explanation 
of  the  special  hardness  observed. 

The  same  writer  also  made  some  interesting  inve  ;tiga- 
tionsf  upon  the  stresses  set  up  in  glass  due  to  unequal 
heating.  For  the  experiments  he  used  a  slab  of  glass 
about  8  cm.  square,  by  1  em.  thick,  polished  upon 
ojiposite  edges.  He  found  that  stresses  were  able  to 
be  set  up  by  such  slight  temperature  changes  as  can  be 
produced  by.  the  heat  of  the  hands  after  a  few  seconds 
contact  with  the  two  faces.  Examination  under  the 
polariseope  showed  an  almost  instantaneous  illumination 
rising  to  a  maximum  at  the  middle  of  the  thickness, 
while  intermediate  dark  bands  were  also  noted.  The 
rise  in  temperature  at  first  sets  up  a  compressive  stress 
in  the  outer  layer  due  to  the  inability  of  this  layer  to 
expand  fully.  At  the  same  time  the  inner  layers  arc 
ill  tension.  The  dark  bands  indicate  the  unstressed 
layers  situated  between  the  layers  in  compression  and 
those  in  tension.  The  conditions  of  stress  can  be  eon- 
firmed  by  interposing  anotlicr  ))iece  of  glass,  the 
mechanical  condition  of  which  is  known,  when  cither 
an  intensification  or  a  diminution  of  light  will  be 
effected. 

The  method  of  increasing  the  mechanical  strength  of 
glass  by  the  toughening  |)r<)cess  has  perhaps  only  one 
application  in  practice  to-day  that  is  to  be  recom- 
mended.   It  is  a  well-known  fact  that  in  lamp-working. 


*  Phil,  Ma.t,'.  lilOl.  1,  Kill, 
t  Ivoc.  Cit. 
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difficulty  is  often  experienced  in  sealing  platiniuii  wires 
into  ordinary  soda  o;lass.  Pro]icr  enamel  can,  of  coarse, 
be  procured  that  enables  the  lamp-worker  to  o\  crcome 
this  difficulty,  but  if  this  is  not  to  hand  at  the  moment 
a  temporary  seal  can  always  be  made  by  aid  of  the 
toughening  jDrocess  that  will,  at  any  rate,  survi\'e  the 
ex])eriment.  The  wire  is  well  fused  into  the  glass  and 
the  whole  phmged  into  a  mass  of  solid  paraffin.  The 
method  is  only  to  be  recommended  in  cases  of  emergency 
where  a  permanent  piece  of  apj^aratus  is  not  required, 
for  although  the  glass  may  remain  intact  for  a  consider- 
able period,  th.e  fact  that  it  is  not  in  a  stable  state  must 
not  be  overlooked. 

Various  methods  have  been  proposed  from  time  to 
time  in  which  mechanical  strength  is  promoted  in  order 
to  offer  increased  resistance  to  thermal  shock,  but  the 
fact  that  these  methods  have  not  survi\  ed  the  test  of 
time  is  sufficient  indication  of  their  unreliability. 

One  of  the  most  recent  devices  appeared  in  a  patent 
s|iccification*  in  1 922.  The  glass  article  is  subjected  to 
rapid  cooling  from  a  temperature  abo\'e  its  annealing 
point,  high  velocity  air  jets  being  employed  for  the 
purpose.  The  operation  is  carried  out  l)y  means  of  the 
flex  ice  shown  in  Figine  1 . 


D 

• 

The  hot  glass  article  A  is  placed  in  the  holder  ]}  abo\'e 
and  l)c!ow  which  arc  situated  the  jets  C  and  D.  These 
arc  connected  to  a  supply  of  compressed  air  and  are 
arranged  so  that  the  air  will  strike  the  glass  article 


*  British  I'fitent,  I!)7:{sl. 


substantially  normal  to  its  surface.  This  is  effected  with 
the  assistance  of  a  perforated  distributing  cone  K, 
attached  to  the  lower  jet. 

Of  the  earlier  methods  for  the  toughening  of  glass, 
that  of  Schott  is  jicrhaps  the  most  noteworthj',  a  descrip- 
tion of  which  was  published  in  1892.*  It  was  pointed 
out  that  by  superposing  a  layer  of  glass  of  high  expan- 
sibility upon  one  of  a  lower  expansiliility  that  it  is 
possible  under  suitable  conditions  to  obtain  a  compensa- 
tion of  expansions.  At  the  time  when  Schott  ])ubli.shed 
his  work,  it  was  generally  understood  when  making 
compound  glasses,  i.e.  the  so-called  "flashed"  or 
"  cased  "  glasses,  that  in  order  to  prevent  fracture  ujion 
cooling,  the  component  glasses  should  possess  as  nearly 
as  possible  equal  co-efficients  of  expansion.  After  having 
investigated  the  point  Scliott  stated  that  this  view  was 
not  altogether  correct.  By  fulfilling  certain  conditions, 
it  was  possible  to  imite  glasses  that  differed  considerably 
in  expansion  and  that  the  main  condition  concerned  the 
rclati\'e  thickness  of  the  two  glasses.  Assume  a  ])late 
to  be  made  from  superposed  layers  of  glasses  of  different 
expansibilities  united  when  gathered  on  the  blow  pijie. 
It  the  upper  layer  is  composed  of  the  glass  of  the  greater 
expansibility  a  tensile  stress  will  be  set  up  upon  cooling, 
while  the  under  layer  will  be  in  compression.  This  is 
amply  illustrated  by  the  test  frecpiently  seen  in  some 
glasshouses  where  compound  glasses  are  manufactured. 
A  thread  of  the  compound  glass  is  drawn  out  which 
curls  up  upon  cooling,  the  glass  jrossessing  the  greater 
expansion  being  on  the  inside. 

The  intensities  of  the  stresses  set  up  depend  upon 
numerous  factors,  but  broadly  speaking,  fracture  \\\]\ 
occur  if  the  tension  in  the  upper  layer  exceeds  the  tensile 
strength  of  the  glass  comprising  that  layer,  or,  if  the 
compression  in  the  under  layer  exceeds  the  compressi\'e 
strength  for  that  particular  glass.  As  compressive 
strengtli  is  greater  than  tensile  strength,  the  upper  layer 
is  invariably  the  one  in  which  fracture  originates.  To 
pre\'ent  this  the  up]ier  layer  should  be  made  thicker. 
It  has  been  calculatedf  that  a  difference  of  60  X  10-'^ 
in  the  co-efficients  of  cubical  expansion  of  two  component 
glasses  would  require  a  difference  in  thickness  of  from 
10  to  15  times  in  order  to  render  the  glass  secure  against 
fracture. 

Schott  adopted  the  principle  of  covering  the  glass  with 
a  toughened  layer  in  order  that  it  should  become  more 
resistant  to  thermal  and  mechanical  disturbances.  lie 
used  two  methods  of  fuliilling  this  condition.  A  com- 
]K)und  glass  was  employed,  the  glass  j)ossessing  the 
greater  expansion  being  placed  outside.  This  layer  would 
be  in  tension  and  would  therefore  be  more  sensitive  to 
shock  than  the  inner  layer  of  glass  possessing  the  less 
expansion  which  would  be  in  a  state  of  comjiression. 
The  outer  layer  was  therefore  toughened  by  one  of  two 
methods.  It  was  either  cooled  rapidly  in  air  or  it  was 
covered  by  a  very  thin  layer  of  glass  of  smaller  expan- 
sibility. A  glass  vessel  of  this  description  is  able  to 
bear  sudden  heating  on  one  surface  without  fracture, 
despite  the  fact  that  such  treatment  has  the  effect  of 


*  Vortrag  in  Verein  z.  Beford  des  Gewerbfl.,  1892,  p.  11. 
tJena  Class,  Hovestadt. 
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increasing  tlie  compressive  stress  already  present  in  the 
outer  layer.  This  can  be  readily  understood  when  it  is 
considered  that,  in  the  case  of  a  vessel  originallv  free 
from  stress,  sudden  heating  on  one  surface  produces  the 
effects  of  compressing  that  surface  and  of  setting  up  a 
tensile  stress  in  the  other.  It  is  this  sensitive  svirface 
in  which  fracture  invariably  originates. 

Scliott  de\eloped  these  methods  on  a  commercial 
scale,  applying  them  to  laboratory  glassware,  lani]-)- 
glasses  and  gauge-glasses.  He  stated  that  boiling  flasks 
did  not  fracture  when  heated  till  aniline  boiled  violently 
in  them  (boiling  point  of  aniline,  184°C.),  a  jet  of  cold 
water  at  the  same  time  being  sprayed  upon  them. 
Schott  protected  his  methods*  and  placed  gauge-tubes 
on  the  market  vmder  such  names  as  "Robax"'  and 
"  Durax."'  These  tubes  could  be  heated  in  oil  to  230°C. 
and  then  immediately  plunged  into  cold  water  without 
fracture.  The  German  Reichanstalt  issued  very  favour- 
able reports  about  them. 

Experiments  were  also  carried  out  in  this  country  upon 
the  same  lines  with  some  success.  The  great  disadvan- 
tage, howe^'er,  with  glass  of  this  description,  is  its 
unreliability,  for  owing  to  the  highly  stressed  condition 
when  cold,  fracture  is  liable  to  occur  at  any  time.  For 
this  reason  the  demand  has  not  been  in  any  way  what 
was  at  first  anticipated. 


In  making  laminated  glass,  the  following  method*  has 
been  used  for  cementing  the  component  sheets.  The 
surfaces  are  treated  with  solution  composed  of  gum 
mastic,  pyroxylin  or  collodion,  recinol  oil,  amyl  acetate 
and  alcohol,  and  the  superposed  sheets  are  then  subjected 
to  such  pressure  as  will  allow  the  excess  solution  to 
escape.  The  sheets  are  heated  during  this  operation 
and  upon  cooling,  the  edges  are  treated  with  linseed  oil 
and  the  heating  and  pressing  operations  repeated. 
Finally  the  edges  are  treated  with  a  shellac  varnish. 

The  mechanical  treatment  of  glass  as  a  means  of 
promoting  thermal  endurance  has  now  been  practically 
abandoned  and  the  problem  has  been  attacked  from  the 
chemical  side,  that  is,  by  controlling  the  co-efficient  of 
expansion,  with  much  greater  success.  The  mechanical 
strength  of  a  glass,  however,  is  of  great  importance  since 
it  has  direct  influence  upon  thermal  endurance. 

Among  the  earliest  to  investigate  the  tenacity  (tensile 
strength)  of  glass  were  Winkelmann  and  Schott.  They 
used  a  method  employed  by  Voigt,  in  which  a  load  was 
applied  to  a  rod  of  the  glass  under  examination,  the  load 
being  increased  until  rupture  occurred.  The  cross  section 
of  the  rods  was  square,  ranging  from  11  to  19  mm.  In 
all,  17  glasses  were  tested,  each  glass  being  given  from 
two  to  nine  tests.  Some  of  the  results  are  given  in 
Table  II  below,  together  with  the  composition  of  the 


Table  II. 


Glass  No. 

Composition  Per  Cent. 

Tenacity  in 
kg/mm^. 

Si02 

B2O3 

ZnO 

PbO 

AI2O3 

BaO 

NazO 

K2O 

CaO 

19=  5 

71.0 

14.0 

5.0 

10.0 

6.95 

20 

20.0 

80.0 

3.53 

25 

70.6 

12.0 

17.0 

8.51 

26 

41.0 

51.7 

7.0 

5.39 

28 

64.6 

2.7 

2.0 

10.2 

5.0 

15.0 

6.76 

29=  8 

67.9 

5.8 

8.1 

1.0 

16.8 

6.79 

30=10 

58.7 

33.0 

8.0 

7.82 

32 

54.8 

17.0 

28.0 

8.32 

3 

29.3 

67.5 

3.0 

5.32 

5=  7 

73.8 

5.0 

3.5 

10.5 

7.0 

8.35 

The  process  of  superposing  layers  of  glass  has  an 
important  development  in  the  so-called  laminated  glass, 
which  has  been  found  to  offer  great  resistance  to  mechani- 
cal shock.  In  an  account  of  some  tests  carried  out  upon 
glass  of  this  naturef  it  was  stated  that  three  thicknesses 
were  used,  the  middle  consisting  of  plate  glass  nine- 
sixteenths  of  an  inch  thick  and  the  outer  layers  of  one- 
eighth  inch  sheet.  Between  the  outer  and  inner  sheets 
were  ])laccd  layers  of  transparent  jjyroxylin  less  than 
one-quarter  inch  in  thickness.  A  high  velocity  rifle 
bullet  fired  from  a  distance  of  three  feet  penetrated  the 
outer  sheet,  making  a  hole  three-eighths  of  an  inch  in 
diameter,  but  the  second  and  third  sheets,  although 
broken,  were  not  penetrated. 


glass.  The  numbers  in  the  first  column  are  those  found 
in  Winkelmann  and  Schott's  list  of  72  glasses. f 

An  attempt  was  made  to  express  the  tenacity  as  a 
linear  function  of  the  percentages  of  the  constituent 
oxides  by  the  formula 

P=aiXi +a2X2+a3?^.H  +  - •  •  > 
ai,  a2,  a3,  .  .  .  being  the  percentages  of  oxides.  The 
values  assigned  to  the  various  oxides  are  gi\  cn  in  Table 
III  below. 

Table  III. 

SiOi      . .        .  .    0.09  MgO       . .        .  .  0.01 


B,0. 
ZnO' 
Pl)0 
CaO 


0.0()5 
0.15 
0.025 
0.20 


AI2O, 
BaO 
NaiO 
K2O 


0.05 
0.05 
0.02 
0.01 


*  German  Patent,  «1573. 

t  Mining  and  Metallurgy,  1<J21,  ](>!),  50. 


»  British  Patent,  175044. 

I  Ann.  d.  Pliys.  unci  Clieni.,  51,  (i!»7. 
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It  will  be  seen  that  lime  has  the  greatest  value, 
indicating  that  it  exerts  a  favoui'able  influence  on  the 
tenacity,  while  magnesia  is  the  least  favourable  in  its 
effect.  It  was  pointed  out,  howexer,  that  there  was 
some  doubt  as  to  the  values  of  the  two  oxides  mentioned. 
The  tenacity,  calculated  by  means  of  the  abo\  e  values, 
shows  an  average  difference  of  8  per  cent,  when  com- 
pared with  the  observed  x'alues.  Errors  in  the  obser\'a- 
tions  are  mainly  due  to  imperfect  centering  of  the  rods 
and  to  faults  present  in  the  sui-face  of  the  glass.  A 
comparison  of  the  observed  aTid  calculated  \'alues  is 
made  in  Table  IV. 


Table  IV. 


Glass 
Xo. 

Tenacity 

hi  kg 

mm  2 

a  — b 

Observed  (a) 

Calculated  (b) 

19=  5 

6.95 

7.75 

20 

3.53 

3.80 

—  8 

25 

8.51 

8.51 

+  0 

26 

5.39 

5.06 

+  6 

28 

6.76 

7.07 

—  5 

29=  8 

6.79 

7.59 

—  12 

30=10 

7.82 

7.22 

+  8 

32 

8.32 

7.75 

+  7 

33 

5.32 

4.36 

+  18 

35=  7 

8.35 

9.19 

—  1(( 

Some  investigations  upon  the  tenacity  of  glass  were 
carried  out  by  Littleton*.  An  attempt  was  made  to 
eliminate  surface  effects  by  setting  up  a  compressive 
stress  in  the  outer  layers  so  as  to  resist  tiie  applied  load. 
A  glass  slab  was  rapidly  chilled  from  a  temperature 
above  the  annealing  point  and  a  rod  of  square  cross 
section  cut  from  it.  This  was  supported  at  the  ends  upon 
parallel  knife-edges  and  loaded  in  the  middle  until 
rupture  occurred.  The  stresses  were  measured  o])tically 
and  the  determinations  indicated  an  accuracy  of  5  per 
cent.  With  annealed  specimens  the  accuracy  shovvetl  a 
variation  up  to  10  per  cent. 

Similar  investigations  were  later  carried  out  by  the 
same  author.f  To  overcome  inaccuracy  caused  by 
superficial  imperfections,  strips  were  used  cut  I'roni 
blocks  of  glass  which  had  been  quenched  in  oil  from  a 
temperature  above  their  annealing  points.  The  strips 
were  of  rectangular  cross  section  and  were  so  cut  that 
the  course  of  tlie  lines  of  equal  strain  was  parallel  to  the 
surfaces.  The  specimens  were  supported  upon  parallel 
knife-edges  as  before  and  loads  applied  to  the  middle. 
The  author  showed  by  means  of  curves  that  the  maximum 
tension  occurred  in  a  zone  near  the  neutral  axis  of  the 
bent  specimen.  It  was  at  this  zone  that  fracture 
originated  and  not  at  the  surface. 

The  case  of  a  borosilicate  glass  and  that  of  a  lead 
glass  were  investigated,  and  it  was  found  that  as  the 


*  Phys.  Rev.  1030,  15,  521. 
t  Phys.  Rev.  192.3,  22,  510. 


initial  strain  increased,  the  tensile  strength  also  increased. 
Specimens  of  the  borosilicate  glass  possessing  high  initial 
stress  had  a  strength  of  1-1<.71  kg/nim^,  whereas  with 
annealed  specimens  the  strength  was  7.2  kg/mm 2.  The 
lead  glass  showed  a  similar  difference  between  stressed 
and  unstressed  specimens,  the  figures  being  12.22  and 
7.04  kg/mm-  respectively. 

The  mechanical  strength  of  glazing  glass  was  the 
sul)ject  of  investigations  by  Williams.*  The  usual  method 
was  employed,  a  length  of  glass  being  supported  at  its 
extremes  and  observations  made  of  the  load  required 
to  cause  rupture,  the  energy  required  to  cause  rupture 
when  the  glass  was  struck  a  sudden  blow  and  Young's 
modulus.  Some  5,000  specimens  were  tested  which 
included  })raetically  every  kind  of  glass  used  for  glazing 
piu'jioses. 

The  dimensions  of  the  specimens  were  18  ins.  by  2  ins., 
the  knife-edges  16  ins.  apart.  The  load  was  applied  to 
the  centre  by  means  of  shot  at  the  rate  of  10  lbs.  a 
minute  for  lighter  samples  such  as  ordinary  sheet  and 
15  lbs.  a  minute  for  heavier  varieties.  In  the  deter- 
mination of  the  energy  required  to  cause  rupture  upon 
sudden  impact,  a  pendulum  was  employed  with  a  steel 
disc  tup.  I  s  ins.  in  diameter,  re  of  an  inch  in  thickness 
and  6  ozs.  in  weight.  The  specimen  was  held  flat  upon 
iron  supi)orts  16  ins.  a|)art.  A  magnetic  release  was  so 
devised  that  the  striker  made  contact  with  the  glass 
at  right  angles  to  the  surface,  the  im])act  being  increased 
by  raising  the  jiendulimi  to  an  angle,  indicated  by  a 
specially  graduated  dial,  equal  to  an  increase  of  0.025  ft. 
—  lb.  until  rupture  occurred.  The  impact  modulus  was 
calculated  from  the  formula 

E 

S=18  W, 

AL 

where  E  is  Young's  modulus,  A  and  L  the  area  of  the 
cross  section  and  length  of  the  sample  respectively  and 
W  the  energy  in  ft. — lb.  required  to  cause  rupture. 

From  the  data  obtained,  the  author  prepared  values 
for  the  modulus  of  rupture  which  might  be  considered 
as  a  safe  working  strength  for  different  varieties  of 
glass.    These  are  gi\  cn  in  Talilc  V  below. 

Table  V. 

lb.  per  sq.  in. 


Ribbed,  rolled  sheet  or  wire  glass  .  .  5,300 

29  oz.,  34  oz.,  and  39  oz.  or  is  in.  clear 

sheet  glass  and  {  in.  plate  .  .  .  .  6,500 
Single  or  double  strength  window  glass  and 

26  oz.  clear  sheet  glass  .  .        .  .  .  .  7,000 

Corrugated  wire  glass  (f  in.  deep)  .  .  .  .  9,500 

Corrugated  wire  glass  (1  in.  deep)  .  .  .  .  13,500 


It  will  be  seen  that  ribbed  glass  has  a  comparatively 
low  value,  but  this  is  owing  to  the  measurements  of  the 
thickness  of  the  sheet  being  determined  from  the  top  of 
the  rib.  Sheet  glass  was  found  to  be  superior  to  either 
rough  cast  plate  or  polished  plate. 


*  J.  Amer.  Cer.  Soc,  1923.  6,  980, 
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The   Bulb   Making    Plant   of  the  General 
Electric    Company  at  Wembley. 


Ill  our  issue  tor  Fchruarv,  102 1-,  we  dcscrilx^d  tlic 
Danner  Tube  iiiakintj:  maeliiucs  and  ciiuipmeiit  as 
installed  by  the  G.E.C.  at  their  Weniblev  ghiss  works, 
and  it  was  then  mentioned,  in  connection  with  the  batch 
mixing  plant,  that  this  ])iant  had  been  designed  in  order 
that  at  some  future  date  it  would  be  also  capable  of 
handlmg  the  mixing  of  materials  for  the  manufacture 
of  bulbs.  Since  that  date  the  Company  has  completed 
the  erection  of  a  bulb  making  plant,  incorjjorating  two 
24  arm  Westlake  machines,  the  new  plant  being  put 
into  operation  at  the  beginning  of  March  this  year. 

In  designing  this  new  works,  great  attention  has  been 
paid  to  the  ])rohability  of  it  being  necessary  to  increase 
the  ))roducti\  e  ca|  acity  at  an  early  date,  so  that  the 
present  installation  of  furnaces  and  machines  forms 


Tile  liniiaccs  consist  of  one  melting  tank  having  the 
foHowiiig  inside  dimensions  :  melting  end  16'  0"  x  12' 0" 
bridge  2'  4",  refining  end  7'  0"  X  12'  0",  metal  depth 
.3'  3",  which  suj)plies  the  glass  to  two  "working" 
furnaces.  The  disposition  ol'  these  three  furnaces  can 
be  seen  from  Fig.  1 ,  the  capacity  of  the  melting  tank 
being  60  tons,  and  each  of  the  working  tanks  10  tons, 
giving  a  total  of  80  tons  of  glass.  The  gas  for  the 
operation  of  the  melting  tank  (which  is  of  the  ordinary 
regencrati\e  type)  is  supjilicd  by  two  8'  6"  dia.  fixed 
grate  producers  fitted  with  Chapman  Agitators,  though 
only  one  producer  is  in  operation  at  a  time.  'The  two 
working  tanks  are  totally  independent  of  the  melting 
tank.  They  are  fitted  with  Stciii  j)atcnted  recuperators 
(see  Fig.  5)  and  are  lired  with  gas  sup[)lied  in  each  ease 


Fig.  2. 
(ieneral  View  of  Works. 


what  may  be  termed  the  first  unit.    The  dis|)osition  of 
the  gas  producers,  batch  mixing  and  comcying  plant, 
warehouse,  etc.,  is  such  that  adfhtional  |)r()ductivc  units 
can  be  installed  as  rc(|uircd  without  interfering  with 
the  first  unit  or  sacrificing  efficiency  in  any  way. 

Before  describing  the  actual  ])lant  it  might  be  men- 
tioned that  the  l)ull)s  arc  made  of  a  soda  lime  glass 
having  tlic  following  approximate  aiuilysis,  whereas  (  f 
course,  the  tul  ing  is  made  from  a  lead  glass. 

Approximate  Analysis  of  Bulb  Glass. 
Silica      .  .        .  .        .  .      7M.()  per  cent. 

Sod.  Oxide       .  .        .  .      17. .5  ,, 

Calcium  Oxide  .  .  5.5 

Alumina  .  .        .  .        1.0  ,, 

Magnesium  Oxide      .  .        3.0  „ 


100.0  per  cent. 


by  inde|)endent,  built-in,  producers.  This  arrangement 
can  also  be  seen  in  Fig.  1. 

'i'he  depth  of  metal  in  the  working  tanks  is  18  inches, 
but  it  sliouki  lie  noted  that  the  metal  line  or  \e\e\  is  the 
same  throughout,  from  the  dog-house  in  the  melting 
tank  right  through  to  the  gathering  boot  for  the 
machines.  We  mention  this  point  specially  because  it 
is  sometimes  thought  that  the  glass  flows  down  through 
a  spout  in  a  similar  manner  to  that  in  Owens  machine 
iiisfniliitions. 

In  ( onnection  with  the  melting  furnaee  it  is  of  interest 
to  note  that  each  gas  and  air  uptake  is  fitted  with  a 
proper  built-in  damper  (these  can  be  seen  in  Figs.  1 
and  8).  This  feature  is  not  only  of  material  assistance 
in  controlling  the  temperature  distribution  in  the  tank, 
but  is  also  appreciated  when  hot  repairs  become 
necessary. 
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Before  lea\  iiig  the  furnaces  mention  might  be  made 
of  the  cooling  arrangements  for  the  tank  (Fig.  1).  Air 
is  suppHed  at  a  pressure  of  about  1"  AV.G.,  the  fan 
having  a  capacity  of  12,000  cu.  ft.  per  minute  being 
driven  by  a  8  h.p.  motor.  A  somewhat  unique  feature 
of  the  installation  is  that  there  is  an  air  space  under  the 
flues  and  regenerators,  etc.,  the  object  being  to  pre^■ent 
as  far  as  is  possible,  heat  reaching  the  clay  upon  which 
the  works  are  built  and  drying  it  out,  with  the  resulting 
shrinkage  and  possible  collajise  of  foundations,  etc. 


Fig.  5. 

Diagrammatic  View  of  Stein  Recuperator. 


The  furnaces  are,  of  course,  fitted  with  pyrometers, 
whilst  an  electric  CO2  recorder  has  been  installed  to 
record  the  CO2  content  of  the  waste  gases  as  a  check 
on  combustion  effieiencv. 

The  general  arrangement  of  the  furnaces  which  were 
designed  in  collaboration  with  the  G.E.C.  staff,  and 
built  by  Messrs.  Stein  &  Atkinson,  will  be  seen  from 
Figs.  ]  and  8. 

Coming  now  to  the  bulb-making  machines,  the 
principles  upon  which  they  operate  may  be  briefly  stated 


as  resembling  those  of  the  Owens  machines  for  the 
production  of  bottles,  in  that  the  arms  or  heads  radiate 
from  and  rotate  round  a  central  colunm,  the  inoulds 
take  up  their  su)){)ly  of  molten  glass  from  the  working 
tank  by  suction  and  the  parison  thus  formed  is  e\'cntually 
transferred  to  a  finishing  mould,  where  it  is  finally 
blown  to  shape. 

The  construction  of  the  two  types  of  machines  and 
the  methods  and  means  adopted  to  achieve  the  desired 
results,  are  of  course,  greatly  different,  but  as  just 
mentioned  the  princijiles  are  closely  allied. 

The  Westlake  machines  at  Wembley  have  12  heads, 
each  head  moimting  two  arms  or  movdds,  as  will  be 
seen  from  Fig.  3,  so  that  the  outi)ut  is  24  bulVjs  jicr 
re\'olution  of  the  machine. 

The  parison  moulds  are  mounted  near  the  top  of  the 
machine  and  are  carried  at  the  ends  of  gathering  amis 
set  at  an  angle  with  the  horizontal.  As  the  machine 
rotates  and  the  arms  come  in  front  of  the  working 
ojiening,  they  mo\'e  outwards  and  into  the  working 
tank,  and  due  to  the  inclination  just  mentioned,  the 
bottom  of  the  parisoiis  come  into  contact  with  the  molten 
metal,  the  \  acuuni  ^■alves  open  and  the  moulds  obtain 
their  supply  of  glass  (the  sur))lus  being  cut  off  by  means 
of  an  oscillating  knife  fitted  to  each  arm)  and  the  arms 
again  withdraw,  the  whole  operation  taking  about 
1.3  seconds. 

When  the  gathering  arms  with  their  j)arison  moulds 
and  their  charges  of  glass  are  withdrawn,  the  moidds 
are  opened  and  the  glass  is  transferred  to  the  neck  or 
ring  moulds  carried  at  the  ends  of  the  ^•el■tical  arms  to 
be  seen  in  Fig.  8,  which,  however,  at  the  time  they 
receive  the  glass  have  been  rotated  through  180  degrees 
round  a  central  trunnion,  so  that  the  ring  moulds — 
which  can  be  clearly  seen  holding  the  blown  bulbs  at 
bottom  of  Fig.  3 — come  immediately  under  and  close 
to,  the  parison  moulds.  These  rotatable  arms  are  hollow 
and  are  also  provided  with  a  plunger  which  ])ierccs  the 
glass  in  the  ring  mould  and  is  then  withdrawn  in  order 
that  compressed  air  may  be  admitted  for  blowing.  It 
will  thus  be  seen  that  the  purpose  of  the  gathering  arms 
and  parison  moulds  is  to  get  the  requisite  amount  of 
glass  from  the  furnace  and  transfer  it  to  the  blowing 
arms. 

When  this  transfer  operation  is  completed  the  process 
of  blowing  commences.  Air  at  about  1 1  lbs.  per  sq. 
inch  is  admitted  in  jMiffs,  whilst  at  the  same  time  the 
blowing  arm  is  rotated  about  its  longitudinal  axis.  The 
correct  determination  of  the  duration  and  intensity  of 
this  "pulling"  |)liase  is  vital  to  successful  operation, 
as  it  may  be  said  that  at  this  point  the  bulb  is  made  or 
marred. 

As  the  air  is  admitted,  the  embryo  bulb  begins  to 
expand  and  the  blowing  ai;ms,  still  rotating  about  their 
own  axis,  are  also  once  more  rotated  through  180"  about 
the  central  trunnion  until  they  again  assume  the  position 
shown  in  Fig.  3. 

The  glass  is  now  hanging  vertically  and  is  allowed  to 
stretch  a  little,  during  which  time  the  blow  or  finishing 
moulds  swing  into  jiosition  and  finally  close  roiuid  the 
suspended  glass.  Air  at  about  0.5  lbs.  per  sq.  in.  pressure 
is  then  admitted  and  the  bulbs  blown  to  shape.  The 
finishing  moulds  then  open  leaving  the  bulbs  suspended 
from  the  ring  moulds  (see  lower  portion  of  Vig.  3)  which 
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finally  open  and  drop  the  bulbs  onto  the  conveyor  which 
carries  them  to  the  "  burnuig-off "  machine.  As  the 
machine  continues  to  rotate  the  blow  moulds  which,  of 
coui-se,  are  "  pasted,"are  dipped  into  and  out  of  a  water 
trough,  to  be  ready  to  receive  their  next  charge. 

In  connection  with  the  parison  moulds,  owing  to  their 
light  section  it  is  of  course  impossible  to  allow  them  to 
plunge  into  the  molten  metal ;  they  nuist  just  touch  the 
surface.  The  result  is  that  it  is  absolutely  essential  to 
maintain  a  constant  \eyel  of  metal  in  the  working  tank 
and  as  this  level  is  the  same  as  that  at  the  dog  house  in  the 
melting  tank,  it  follows  that  this  maintenance  of  le\  el  is 
in  the  hands  of  the  fomider.  A  tolerance  of  1/32  inch 
only  is  allowed,  and  therefore  the  foimdcr  must  be  ))ro- 
\  ided  with  some  means  of  knowing  when  a  v  ariation 
occurs.    To  effect  this,  a  fireclay  float  is  ])laced  in  a  boot 


As  the  bulbs  are  deli\ered  by  the  con\  eyor  they  fall 
into  slots  in  a  star  wheel  feeder,  the  sj)eed  of  which  is 
synchronised  with  that  of  the  burniug-off  machine. 
The  bulbs  are  then  picked  uj)  bj'  indix  idual  holders  which 
rotate  about  a  vertical  axis.  Wliilst  rotating  in  this 
manner  a  series  of  small  high  pressure  gas  jets  impinge 
on  the  h\\\h  at  the  ])oint  where  it  is  desired  to  sever 
the  cap.  The  heating  action  of  these  jets  is  extremely 
localised,  with  the  result  that  the  glass  is  melted  at  that 
point  and  the  cap  falls  off,  whilst  the  edge  that  is  left  on 
the  bidb  is  fused  and  rounded  as  distinct  from  the  sharp 
edge  left  by  diamond  cutting.  In  addition  to  the  local- 
ised cutting  jets  the  bulb  is  also  subjected  to  a  general 
heating  to  avoid  breakage. 

After  this  cracking  off  is  completed  the  bulb  then  falls 
on  to  the  lehr  belt  and  is  immediately  jjassed  into  the 


Fig.  8. 

View  showing  ports  of  melting  Tank,  with  one  working  fnrnace  on  right. 


the  metal  level  in  which  varies  with  that  of  tlie  furnace. 
When  this  level  rises  or  falls  the  float  also  rises  and  falls, 
closing  the  contacts  of  an  electric  bell  circuit.  This  bell 
continues  to  ring  as  long  as  the  level  is  high  or  low,  and 
the  method  has  been  found  to  be  very  effective. 

As  it  leaves  the  machine  and  falls  on  to  the  con\'cyor, 
the  ring  or  cap  of  glass  by  wliich  it  was  held  in  the  blow- 
ing arm  is  still  attached  to  the  bulb  and  having  fulfilled 
its  purpose,  it  has  to  he  cut  off  before  the  bulb  is  service- 
able. This  operation  is  performed  in  the  rotary 
"  buming-off  "  machine  seen  to  the  left  of  Fig.  4.  The 
machine  can  also  be  seen  in  front  of  the  bulb  machine  in 
Fig.  G.  In  this  latter  ])hotograph  the  glass  cup  or  neck 
to  be  removed  is  clearly  shown  on  the  two  bull)s  immedi- 
ately over  the  sheet  iron  fnmiel  at  the  left. 


lehr  for  annealing.  Tlic  lehr  which  is  simply  a  tunnel 
through  whi(  h  the  chain  or  belt  passes,  is  fired  from 
below  with  town's  gas  and  is  not  of  the  muffle  type. 
These  gas  burners  can  be  clearly  seen  in  Figs.  4  and  ti. 
The  lehr  is  about  20  feet  long  and  18  inches  wide  and  is 
jirovided  with  six  thermo  couples,  the  temperature 
drop  being  from  600°  C.  at  the  hot  end  to  170°  C  at 
the  cold,  tlie  time  the  bulbs  take  to  pass  through  being 
approximately  1 1  minutes. 

Leaving  the  lehr  the  annealed  bulbs  are  then  carried 
by  another  con\  eyor  to  the  inspection  table  as  shown 
in  Fig.  7.  Here  they  are  carefidly  examined  before 
being  ])acked  for  despatch  to  the  lamp  works  and  a 
rather  unique  though  simjile  device  is  used  to  classify 
the  various  defects.     This  can  be  seen  in  Fig.  7  imme- 
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diately  above  the  head  of  the  girl  examiner.  As  will  be 
noticed,  there  are  10  small  pigeon  holes  or  openings  each 
fitted  with  a  swing  flap  or  door.  Attached  to  each  of 
these  doors  is  a  small  comiter  of  the  Veeder  type.  All 
bulbs  having  the  same  defect  are  pushed  through  the 
same  door  and  as  each  hole  is  used  for  a  separate  defect, 
by  reading  the  counters  periodically,  a  complete  account 
is  obtained  of  the  total  rejections  and  at  the  same  time 
an  analysis  of  the  reasons  for  rejection. 

It  will  be  obvious,  therefore,  that  this  device  enables 
the  causes  of  the  defects  to  be  immediately  localised  and 
we  were  informed  that  it  had  proved  extremely  valuable 
in  improving  production  efficiency. 

Whilst  on  this  subject  we  might  mention  that  each 
hour  the  operating  results  for  the  previous  hour  are 
written  on  a  large  board  (to  be  seen  in  Fig.  4)  alongside 
each  macliine,  so  that  the  operators  and  those  in  charge 
know  exactly  what  is  taking  place.  This  is  a  feature 
which  could  be  followed  with  advantage  by  many  other 
glass  works. 

After  inspection  the  bulbs  are  packed  in  paper  in  the 
crates  shown  in  Fig.  7,  and  are  then  ready  for  despatch 
to  the  Osram  lamp  works,  and  it  is  interesting  to  note 
that  the  time  which  has  elapsed  since  the  glass  was 
gathered  from  the  working  pot  until  the  bulb  has  been 
inspected  and  is  ready  for  packing  is  only  five  minutes, 
whilst  with  both  machines  in  operation  the  daily  output 
is  from  120-130,000  bulbs. 

As  will  be  realised  the  successful  operation  of  machines 
of  this  nature  necessitates  excellent  upkeep  and  main- 
tenance, consequently  the  fitting  and  machine  shop 
equipment  is  of  the  best  and  latest  type.  A  works 
laboratory  is  also  equipped,  but  owing  to  the  proximity 
of  the  excellent  Research  Laboratories  of  the  G.E.C. 
only  routine  work  is  carried  out  at  the  factory. 

The  plant  is  electrically  driven  throughout,  with 
motors  supplied  by  the  Witton  Works  of  the  Company, 
and  a  central  power  house  contains  the  necessary  con- 
verting plant  for  supplying  the  direct  current  for  the 
operation  of  those  machines  requiring  speed  variation. 
All  the  air  compressors,  vacuum  pumps,  blowers  and 
gas  boosters  are  also  housed  in  the  same  room,  thus 
centralising  control. 

A  featiu'e  which  the  majority  of  other  glass  works 
could  advantageously  copy,  is  the  lighting.  The  scheme 
was  prepared  by  the  Illuminating  Department  of  the 
G.E.C. ,  and  the  results  are  such  that  at  night  the  rnany 
rooms  are  better  illuminated  than  during  the  day. 

In  conclusion  we  should  like  to  express  our  apprecia- 
tion and  thanks  to  the  General  Electric  Company  for 
allowing  us  to  j)ul)lish  this  description  and  for  their 
courtesy  in  loaning  some  of  the  photographs,  also  to 
Messrs.  Stein  &  Atkinson,  who  have  kindly  loaned  us 
the  drawings  for  Fig.  1  and  5  and  the  photograph 
of  the  furnace. 


VISIT  TO   OSRAM   G.E.C.   WORKS  AND 
LABORATORIES. 

On  the  day  following  the  Annual  Dinner  (see  pages 
286  and  287)  Members  of  the  Soci{!ty  visited  the  Osram 
(i.E.C.  Glassworks  described  in  this  issue,  and  also  the 
(i.E.C!.  Research  Lal)oratories.  After  an  insju'ction  of 
the  works  and  laboratories,  the  members  were  the  guests 
of  the  Directors  of  the  G.E.C.  lor  luncheon. 


In  the  afternoon  a  meeting  was  held  in  the  library, 
at  which  several  papers  were  read  and  discussed. 

The  first  was  entitled  "Opal  Glass,"  by  Mr.  .1.  W. 
Ryde,  being  a  communication  from  the  G.E.C.  research 
laboratories.  The  author  stated  that  a  number  of  com- 
mercial and  experimental  opal  and  opalescent  glasses 
had  been  examined  by  the  X-ray  method  in  order  to 
determine  the  nature  of  the  opacifying  material  which 
separated  out.  Contrary  to  all  existing  theories  it  was 
found  that  the  opacity  of  fluoride  glasses  was  due  to 
the  separation  of  calcium  fluoride  or  sodium  fluoride, 
or  a  mixture  of  both. 

"  The  Electrical  Conductivity  of  Glass  at  High 
Temperatures"  was  the  title  of  a  paper  read  by  Mr. 
P\  F.  S.  Bryson,  in  which  he  gave  the  results  of  some 
experiments  he  had  made  at  temperatures  above  the 
softening  points  of  the  glasses.  It  was  found  that  the 
substitution  of  silica  by  soda  in  a  simple  silica  soda  glass 
caused  a  considerable  increase  in  conductivity.  A  less 
marked  increase  in  conductivity  was  obtained  when 
magnesia  was  substituted  for  silica.  The  substitution  of 
alumina  for  soda  or  silica  resulted  in  a  diminution  of  the 
conductivity.  The  relation  between  the  viscosity  of  a 
glass  and  its  electrical  conductivity  was  discussed  and 
illustrated  by  viscosity  measurements  of  glasses. 

Professor  Turner  read  a  paper,  "  The  Influence  of 
Moisture  on  the  Rate  of  Melting  and  on  the  Properties 
of  Soda-Lime-Silica  Glasses,"  by  Miss  E.  M.  Firth, 
Messrs.  F.  W.  Hodkin,  M.  Parkin,  and  Professor  Turner. 
He  stated  that,  on  the  whole,  the  effect  of  moisture  on 
the  ultimate  composition  of  the  glass  obtained  was 
practically  negligible. 


Ma  in  tain 


Efficien  cy 


in  the  hot  weather 


IN  sheet  glass  and  bottle  works,  etc.,  where 
intense  heat  handicaps  the  workers,  a 
system  of  Sturtevant  Cold  Air  Douche 
has  proved  immensely  valuable.  It  delivers 
a  supply  of  cool  fresh  air  at  those  points 
where  the  men  are  workmg  under  trying 
conditions,  with  consequent  improvement  in 
output  both  as  regards  quantity  and  quality. 

If  you  have  any  ventilating  problems,  large 
or  small,  write  to  Dept.  G.L.31  for  particulars 
and  our  booklet  G.L.I  24 1  which  will  be 
sent  to  you  without  further  obligation. 


TURTEVANT 

NI©  OINIE.E.R  fl  S^g<3 
w  O .  Lt-d. 

1 149  QUE.E-N  VICTORIA  ST  LONDON  &.C.4. 
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Refractories  for  the  Glass  Industry. 

By  W.  J.  REES,  B.Sc,  Tech.,  F.T.C.  (Lecturer  in  Refractories,  LTniversity  of  Sheffield.) 

{Continued. ) 


Silica  Refractories. 

For  those  portions  of  the  structure  of  both  pot  and 
tank  furnaces  which  are  not  in  direct  contact  with  tlie 
melting  batch  or  molten  glass — such,  for  example,  as 
the  crown,  upper  part  of  the  walls  and  ports  of  tank- 
furnaces  ;  the  cro^TO,  upper  walls  and  pillars  of  pot- 
furnaces— silica  bricks  or  blocks  are  almost  invariably 
used.  The  temperature  and  general  conditions  in  the 
above  mentioned  situations  are  such  as  to  be  favourable 
to  a  long  life  for  silica  bricks  of  good  quality.  The  most 
important  difference  in  the  behaviour  on  continued  use 
at  glassmaking  temperatures  of  fireclay  bricks  and  silica 
bricks  is  that  the  former  contract  whilst  the  latter 
expand.  This  freedom  of  silica  bricks  from  contraction 
on  continuous  exposure  to  high  temperatures  is  an 
important  factor,  as  in  crowns  and  pillars,  in  particular, 
absence  of  shrinkage  is  desirable  in  order  to  retain  the 
mechanical  stability  of  the  structure.  A  further  ad^'an- 
tage  is  obtained  from  the  use  of  silica  bricks  in  the 
cro\vns  of  tank-furnaces  or  open-pot  furnaces  in  that 
"  droppers  "'  formed  by  the  action  of  alkaline  dusts,  etc., 
on  the  bricks  are  readily  soluble  in  the  glass  and  conse- 
quently do  not  form  "  stones."  It  should  also  be  noted 
that  the  skin-melts  which  are  formed  on  the  surface 
of  good  quality  silica  bricks  are  of  high  viscosity  because 
of  the  high  effective  concentration  of  silica  and  a  pro- 
tective layer  is  consequently  formed  which  retards  the 
wear  or  corrosion  of  the  bricks.  Highly  converted, 
close-textured  silica  bricks  also  possess  to  a  high  degree 
the  reflecting  power  characteristic  of  molten  silica  ;  heat- 
loss  through  the  brickwork  is  thus  diminished  and  the 
heat-radiation  on  the  bath  of  metal  increased  in  intensity. 

"  Semi-silica "  bricks  are  also  occasionally  used  in 
positions  in  which  constancy  of  volume  is  of  importance. 
Bricks  of  this  type  are  sometimes  unfortunately  des- 
cribed as  "  ganister  bricks";  they  are  made  from 
mixtures  of  fireclay  and  crushed  silica  rock  in  such 
proportions  that,  on  use  at  moderately  high  tempera- 
tures, the  contraction  of  the  fireclay  is  approximately 
neutralised  by  the  expansion  of  the  silica  rock.  Their 
properties  will  be  dealt  with  later  in  one  of  the  subse- 
quent articles. 
Chemical  Composition. 

The  author  in  investigating  the  characteristics  of 
silica  bricks  has  made  chemical  analyses  of  all  the  brands 
of  these  bricks  which  are  manufactured  in  North  and 
South  Wales,  the  Sheffield  District,  the  North  of  England 
and  Scotland. f;J:  The  chemical  composition  was  found 
to  xary  between  the  following  limits  : — 

Silica   93.02  to  96.73  percent. 

Titanic  Oxide        .  .      0.09  „  0.41 
Alumina       .  .        .  .      0.64  „   2.18  „ 
Lime  . .        . .      0.71  „  2.86 

*  Copyright  Resarved. 

I  Trans.  Ceram.  Soc.  24,  06,  1925. 

%  Representative  samples  of  American,  German  and  French 
manufacture  were  also  examined. 


Magnesia      .  .        .  .      0.09  „   0.46  per  cent. 

Ferric  Oxide  .  .      0.39  „  2.30 

Alkalies  (as  K,0)  .  .  0.30  „  1.02 
The  observations  which  were  made  on  the  perform- 
ance and  durability  of  these  bricks  in  various  types  of 
industrial  furnaces  suggest  the  following  specification  of 
the  chemical  composition  of  silica  bricks  for  use  in 
glass-inelting  furnaces  : — 

Silica         .  .    Not  less  than  94.0  per  cent. 

Lime         .  .    Not  more  than  2.2  per  cent. 

Magnesia  .  .    Not  more  than  0.4  per  cent,  if  lime  is 
less  than  1.8  per  cent.  Not  more 
than  0.25  per  cent,  if  lime  is  more 
than  2.0  per  cent. 

Alumina    . .    Not  more  than  1 .5  per  cent,  unless 
lime  and  magnesia  are  low. 

Ferric  Oxide    Not  more  than  1 .2  per  cent. 

Alkalies  .  .  Not  more  than  1 .0  per  cent. 
The  effect  of  small  ])roportions  of  titanic  oxide  on  the 
durability  of  silica  bricks  in  glass-melting  furnaces 
appears  to  be  negligible  ;  the  addition  of  1  per  cent,  of 
finely  ground  rutile  to  a  silica  brick  mixture  had  no 
effect  on  the  refractoriness  of  the  brick.  The  proportion 
of  added  lime  required  to  produce  a  mechanically  strong 
brick  necessarily  varies  to  some  extent  with  the  character 
of  the  silica  rock  from  which  the  bricks  are  made,  the 
proportion  and  character  of  the  impurities  present,  and 
the  grading  of  the  brick.  With  bricks  of  average  grad- 
ing, increase  of  lime  beyond  2  per  cent,  causes  a  pro- 
gressive reduction  in  refractoriness  and  tends  to  make 
the  bricks  brittle  and  increase  their  spalling  tendency. 
In  the  case  of  bricks  made  from  silica  rocks  of  a  high 
degree  of  purity,  up  to  3  per  cent,  of  lime  is  permissible 
but  such  bricks  are  not  so  satisfactory  in  glass  furnaces 
as  those  which  contain  sufficient  impurities  to  ensure 
adequate  bonding  with  1.5  to  2.0  per  cent,  of  lime. 

A  content  of  ferric  oxide  up  to  3  or  4  per  cent,  has 
little  or  no  effect  on  the  refractoriness  of  the  bricks  so 
long  as  they  are  used  in  an  oxidising  atmosphere,  but 
if  the  bricks  are  used  under  reducing  conditions  a 
marked  reduction  in  refractoriness  is  observed  when  its 
ferric  oxide  content  exceeds  1 .5  per  cent.  It  has  been 
shown  *by  W.  Hugill  and  the  author  that  the  presence 
of  ferric  oxide  in  a  silica  brick  definitely  increases  the 
rate  of  quartz  inversion  and  toughens  the  brick,  but  for 
tank-furnaces  or  open-pot  furnaces  in  which  white  glass 
is  melted,  it  is  not  desirable  that  the  iron  oxide  in  the 
silica  bricks  should  exceed  1.2  per  cent.  The  author 
has  at  times  found  it  necessary  to  emphasise  the  point 
that  the  colour  of  silica  bricks  is  not  a  criterion  of  their 
(juality.  The  pale  colour  of  normal  lime-bonded  bricks  is 
primarily  due  to  the  "  bleaching"  effect  of  the  lime — 
colourless  lime-iron  or  lime-alumina-iron  compounds 
being  apparently  formed — so  that  increasing  the  lime 
content  of  the  brick  will  make  it  lighter  in  colour,  but 

*  J.  Soc   Chciu.  Ind  ,  1925,  B.")(i3. 
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WELLMAN  AUTOMATIC 

GAS  MACHINES 

These  machines  have  proved 
to  be  of  the  greatest  value  in 
Glass  Works. 

One  Glass  Works  after 
making  exhaustive  comparative 
tests    has   mstalled    a   total  of 

14  Wellman  Producers, 

The  high  efficiency  and  speed 
of  w^orking  is  due  to  the  special 
features  described  in  our  booklet 
for  which  every  Glass  Works  Manager  and  Engineer  should  write. 


No.  10  TO  GASIFY  UP  TO  4,000'lhs.  COAL  PER  HOUR. 
No.    8  TO  GASIFY  UP  TO  2,600-lbs.  COAL  PER  HOUR. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS       ::      ::       DARLASTON,   S.  STAFFS. 


Telephones:  HOLBORN  2588/9. 


TeUgrams:  "  PRINCIPIUM.  WESTCENT,  LONDON. 
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will  at  the  same  time  lower  its  relVactory  \  aiue.  Con- 
versely, reducing  the  lime  content  will  produce  a  darker- 
coloured  brick  and  an  increase  in  refractory  value.  The 
temperatin-e  of  firing  (particularly  the  diu'ation  of  the 
high  temperature  "soaking""  jicriod),  the  atmos])here 
of  the  kiln  during  the  final  stages  of  burning,  and  the 
texture  of  the  brick  also  af'cct  the  colour.    In  the 


The  presence  of  ()..5  to  1.5  per  cent,  of  alumina  in  siUca 
bricks  is  beneficial,  as  its  interaction  with  lime  and  silica 
produces  a  melt  which  accelerates  the  conversion  of  the 
cpiartz  and  tends  to  the  production  of  a  ciystallinc 
matrix  which  increases  the  mechanical  strength  of  the 
bricks  l)()th  at  normal  and  high  tcmi)eraturcs.  More 
than  1.5  per  cent,  of  alumina  is  undesirable,  especially 
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Fig.  1. 


autlior's  experience,  palc-coiourcd  bricks  liavc  been 
found  to  be  better,  e(jua!  to,  or  poorer  in  tlieir  physical 
properties  than  dark-coloured  V)ricks  ;  it  being  [)ossible 
to  sum  up  a  large  number  of  observations  in  the  state 
ment  that  there  is  no  necessary  connection  between  the 
colour  and  quality  of  silica  bricks. 


if  the  silica  content  is  lower  than  95.5  per  cent.,  as  it  will 
reduce  the  refriictorincss  of  the  bricks. 

The  sum  of  the  alkalies  present  should  not  exceed 
1.0  pel'  cent,  even  in  bricks  of  high  silica  content,  as 
they  cause  premature  softening  of  the  matrix  and  will 
reduce  the  mechanical  strength  at  high  temperatures 


c 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  without  justification   are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
is  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 
from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All-British  Built  Feeder. 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "  RANKIN  Feeder  is  built  for 
service  and  will  outlast  all  others. 


Demonstrations  of  the  RANKIN 
AUTOMATIC  GLASS  FEEDER  will 
be  arranged  by  appointment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 

THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 

Telegrams:  Natiglaso,    London.  Telephcne  Nos.  :    HJbcrn,  140  and  141. 
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(refractoriness  under  load)  owing  to  the  lower  ^■iseoslty 
of  alkali-carr>  ing  melts. 

So  far  as  chemical  composition  is  concerned,  a  silica 
brick  may  be  apjjroximately  e\aluated  by  heating  a 
carefully  prepared,  impalpably  ground  sample  with 
hydrofluoric  and  sulphuric  acids  in  a  |)lat!num  basin 
and  weighing  the  sulphates  of  tlie  basic  oxides  after  the 
volatilisation  of  the  silica  and  the  excess  of  the  acids. 
The  evajwration  should  be  carried  out  gently  on  a  sand 
bath  until  acid  fumes  cease  to  be  evoh  ed  and  the  excess 
acid  finally  eliminated  by  gentle  heating  at  a  very 
dull-red  heat.  Although  the  relative  fluxing  effect  of 
the  bases  which  are  commonly  jiresent  is  different,  it 
can  be  assumed  for  jiractical  ])urposcs  that  if  the  weight 
of  sulphates  does  not  exceed  15  per  cent,  of  the  weight  of 
jiulverised  brick  taken,  the  chemical  composition  of  the 
brick  will  be  within  the  suggested  limits. 

Mineralogical  Composition. 

In  a  silica  brick  the  coarser  fragments  of  crystalline 
silica  are  set  in  a  matrix  containing  the  finer  particles 
of  silica  together  with  lime,  lime-alumina,  linie-iron, 
etc.,  silicates  ;  this  matrix  is  often  somewhat  glassy  in 
character.  The  matrix  consequently  ^•aries  somewhat  in 
character  and  proportion  with  \ariations  in  the  pro- 
portion of  "fines"'  produced  during  the  cruslrng  and 
grinding  of  the  roc'<.  During  the  bin-ning  of  the  bricks 
in  the  kiln,  the  smaller  grains  of  quartz  are  converted 
to  cristobalite  or  tridymite  partly  by  direct  inversion 
and  partly  by  solution  in,  and  precipitation  from,  the 
molten  silicates.  The  coarser  fraginents  of  quartz  will 
only  be  completely  inverted  to  cristobalite  and  tridymite 
when  the  bricks  have  been  "soaked"  in  the  kiln  for 
some  time  at  a  temperature  above  1450""  C.  Bricks  of 
fine  texture  are  therefore  more  readily  in\ertcd  than 
those  containing  coarse  fragments.  The  cristobalite 
formed  in  the  matrix  gradually  changes  to  tridymite 
when  the  temperature  is  maintained  at  }  150° -1 500°  ('., 
the  tridymite  crystals  gradually  growing  as  the  period  of 
maintenance  in  that  temperature  range  is  prolonged. 
The  conversion  of  "  dr\-  "  quartz  to  tridymite  does  not 
take  place  directly,  but  cristobalite  is  formed  as  an 
unstable  intermediate  form  and  it  is,  therefore,  excep- 
tional to  find  tridymite  in  the  coarser  fragments  of  tlie 
Ijrick  unless  it  is  as  a  fringe.  The  changes  which  occur 
in  the  various  cr\-stalline  forms  of  silica  arc  illustrated 
in  Fig.  1.  In  well-burned  silica  bricks  the  mineralogical 
constitution 
limits  : — 


is  found  to  varv  within  the  following 


Quartz  5  to  2.5  per  cent. 
Tridymite  10  to  45  per  cent. 
Cristobalite  50  to  75  per  cent. 

So  far  as  the  |)ermanent  expansion  of  the  bricks  during 
use  is  concerned,  the  proportion  of  quartz  is  the  impor- 
tant factor.  This  can  fje  estimated  by  the  mieroscoijic 
examination  of  a  transparent  thin  section  of  the  brick, 
but  much  more  readily  by  a  determination  of  the  true 
specific  gravity  (or  powder  density)  of  the  brick.  The 
specific  gravity  of  quartz  is  2.65,  of  tridymite  2.27,  and 
of  cristobalite  2.33,  so  that  the  nearer  the  powder 
flensity  of  the  brick  is  to  2.30,  the  lower  will  be  its  con- 
tent of  quartz.  The  author  has  made  a  large  number 
of  observations  of  the  connection  between  the  powder 


SILLIMANITE 

a  neutral  refractory  material  having 
a      definite      fusing  temperature 
above  3270  F  (1800X). 

The  December  issue  of  GLASS  reported  the 
followmg  expert  opmions  expressed  m  papers  or 
discussion  at  the  Leeds  Meeting  of  the  SOCIETY 

OF  GLASS  TECHNOLOGY :- 


Mr.  H.  H.  Houldsworth  (ol  the  Fuel  Department,  Leeds 
University). 

"  Experiments  maJe  on  commercial  sillimanite  bricks 
showed  that  they  exhibit  very  little  permanent  change  in  dimensions 
on  heating,  their  refractoriness  is  high,  and  they  offer  great 
resistance  to  attack,  by  soda-lime- silica  glass. 

Mr.  F.  G.  Clark  (of  Messrs.  Beatson,  Clark  &  Co.,  Ltd., 
Sheffield). 

"  /  can  testify  to  the  particular  resistance  to  attack  of  o 
mixture  of  about  66i  per  cent,  sillimanite,  from  experimental 
data  obtained  at  my  works." 

Professor  W.  E.  S.  Turner  (of  the  Department  of  Glass 
Technology,  Sheffield  University). 

"  Glass  manufacturers  seemed  to  be  more  keenly  interested 
in  the  resistance  offered  to  corrosion  by  glass,  by  a  refractory 
material,  than  its  ability  to  withstand  unusually  high 
temperatures. 

Mr.  W.  J.  Rees  (of  the  Refractories  Department.  Sheffield 
University). 

"Sillimanite  mixtures  containing  not  less  than  60"o 
sillimanite  were  already  justifying  themselves  for  purposes 
where  a  highly  refractory,  resistant  material  was  necessary." 


P.B.  Sillimanite  is  now  available  m  the 
raw  state,  crushed  and  graded,  and  m 
the  form  of  Bricks,  Blocks,  Shapes,  etc. 

The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK 

791,  SALISBURY  HOUSE. 
LONDON  WALL,  LONDON,  E.C.2. 


Telephone  Number 


London  Wall  4825. 
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THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 

STEPHENS  SILICA  "C" 

EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE, 


VIEW    TAKEN    FROM    AN  AEROPLANE. 

Kiln  Capacity  I  J  Million  Bricks.  Works  Cover  over  9  Acres. 


SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK. 

Used    by    most   of   the    principal    GLASS  WORKS. 

STEPHENS    &    CO.,  KIDWELLY. 
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density  of  silica  bricks  and  their  after-expansion  as  deter- 
mined by  the  standard  after-expansion  test.  (In  this  test 
a  portion  of  a  brick  api)roxiniately  3  incites  in  lenoth  and 
1  to  2  inclies  in  widtii  and  depth  is  slowly  heated  to 
1410°  C.  and  maintained  at  that  temperatLU-e  lor  two 
hom-s.)  The  data  for  40  of  these  bricks  arc  oi\  cn  in  the 


accnracy  in  the  powder  density  determination, 
method  used  is,  thercl'ore,  as  follows  :— Not  less 
one-quarter  of  a  brick  is  crushed  so  that  it  will 


Tne 
than 
pass 


2-27  2  30  2  35  2  40 

True  Specific  Gravity. 
Fig.  2. 

graph  Fig.  2  below.  An  examination  of  this  graph  indi- 
cates that  for  bricks  of  normal  lime  content  and  of  fine  or 
medium  texture  there  is  a  sufficiently  close  relation  for 
practical  purposes  between  the  true  specific  gra\  itv,  the 
degree  or  extejit  of  quartz  conversion,  and  the  after- 
expansion  as  measured  in  the  standard  test.  The  samples 
on  the  right  of  the  diagram  which  dc\  iate  from  the  grajih 
are  coarse-textured  bricks  ;  on  doubling  the  period  ol' 
heating  at  1410"  (".  the  after-expansion  of  these  sam})les 
increased  and  brought  it  into  normal  relationshi])  with 
the  ti-ue  s])eci(ic  gravity  of  the  brick.  Vnr  coarse- 
textured  bricks,  therefore,  the  time  of  heating  specilied 
in  the  standard  test  is  insufficient  and  should  be  doul)led. 

The  author,  in  conjunction  with  Mr.  W.  Huoill,  ha-; 
made  experiments  witii  a  view  to  devising  a  less  laborious 
method  for  the  determination  of  the  powder-densitv  of 
silica  bricks  than  the  usual  one  by  pycnonicter.*  In 
testing  the  specific  gravity  of  Portland  cement  a  flask- 
is  used  having  a  bulb  aii(i  graduations  on  its  neck.  \ 
definite  vohnnc  of  liquitl  is  placed  in  the  llask  and  a 
weighed  quantity  of  cement  is  then  gradually  added. 
The  volume  of  the  cement  is  measured  by  the  rise  of  the 
liquid  into  the  graduated  neck  of  the  flask.  A  calcula- 
tion then  gives  the  specific  gravity.  The  experiiiients 
indicated  that  although  the  type  and  size  of  flask  used 
in  cement  teeting  was  not  satisfactory  for  crushed 
bricks,  the  general  method  would  be  "likely  to  gi\c 
sufficiently  accurate  results. 

A  flask  was  then  made  as  illustrated  by  Fig.  .'5-t-.  The 
neck  is  graduated  in  specific  gravities  from  2.00  to  2.70, 
so  that  the  specific  gravity  may  be  read  off  directly 
without  calculation.  It  was  found  that  crushing  the 
dry-  brick  to  pass  a  30-mesh  I.M.M.  sieve  gave  sufficient 


2  45 


Fig.  3. 

through  a  30-mcsh  I.IM.M.  sieve.  Any  metallic  iron  which 
has  got  into  the  sample  in  the  crushing  and  grinding 
operations  is  removed  by  a  magnet  or  magnetic  se])arator. 
The  llask  is  then  filled  with  xylene  up  to  the  250  c.c. 

['Tinttiiiucd  on  pai;r  294. 


FURTHER  DEVELOPMENTS 

IN 

FOSTER  PYROMETERS 


*  Trans.  Cerara.  Soc.  24,  70,  192.5. 

t  These  flasks  can  be  obtained  from  Messrs.  J.  C.  Cowlisliaw 
402,  Chester  Road,  Manchester 


Several  new  forms  of  Pyrometers, 
which  will  be  of  interest  to 
Glassworks  engineers,  are  described 
in  a   new  catalogue,  just  ready. 

Ask  for  Book  No.  42S. 

FOSTER  INSTRUMENT  CO., 

LETCHWORTH,  HERTS. 

"  The  Pyrometer  People." 


Telephone  : 
Letchworth  26. 


Telegrams  : 
"Resilia,  Letchworth.' 
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PARKINSON  &  SPENCER,  Ltd. 

Ambler  Thorn  Fireclay  Works, 

HALIFAX,  YORKSHIRE. 


ESTABLISHED 
1800. 


Telephone  r  No.  1207. 

Telegrams  :  Parkiasoa  &  Spencer,   1207  Halifax 


Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz  : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY,  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE   SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 

FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    RE    SATISFIED    WITH  RESULTS. 


FOR 

BETTER 
PRODUCTS 

INSTALL 

FERY 
PYROMETERS 


ROBUST 
ACCURATE 
RELIABLE 


Easily    erected    and  operated. 
When  once  sighted,  no  further 
manipulation  is  required. 


Indicating,  recording,  or  com- 
bined indicating  and  recording 
outfits  for   one  or  a  number 
of  points  supplied. 


for  measuring 
temperatures  from 
500°   to  1700'^C. 


CAMBRIDGE 


INSTRUMENT  CP  m 


vv,,wKs  4ri.r.ROSVENOR  PLACE 

LONDON    &         ■^'•'"'O/Titf  _ 

CAMbKlUGE        a  Showrooms-    LOINUON  ,  Ss.W.l. 


Further  particulars 
are  given  in  Catalogue 
No.  190-V. 
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The  Belgian  Glass  Industry. 


The  series  of  D.O.T.  Reports  on  the  economic  situation 
of  various  countries  are  too  well  known  to  require 
further  introduction.    We  have  just  received  one  cover- 
ing Belgium  for  the  year  1925,  which  forms  a  valuable 
addition  to  the  series,  as  in  its  146  pages  will  be  found 
yer\-  complete  and  authentic  data  and  information  with 
respect  to  almost  all  trades  and  industries  as  well  as  to 
the  country  as  a  whole. 

In  connection  with  the  plate  glass  industry  it  is  stated 
that  during  the  first  half  of  the  year  production  was  at 
50  per  cent,  capacity,  due  to  the  increased  development 
of  the  American  production  and  the  fact  that  the  French 
and  German  factories  were  once  more  getting  back  to 
normal  output.    In  September  the  output  was  increased 
to  65  per  cent,  capacity,  and  in  November  to  70  per  cent, 
with  the  prospect  of  a  further  increase  to  85  or  90  per 
cent,  early  in  1926.    This  increased  demand  is  attributed 
to  a  fall  in  the  value  of  the  franc  and  large  orders  from 
American  motor  car  manufacturers. 

During  the  year  producti\  e  capacity  was  increased 
and  is  now  50  per  cent,  greater  than  in  1913. 

The  total  shipments  of  polished  plate  for  the  first 
nine  months  show  a  drop  of  3,935  tons,  comj^ared  with 
1924,  the  figures  being  :— 1924,  39,088  tons;  1925, 
35,153  tons.    Amongst  the  chief  countries  with  decreased 
demands  were  : — 

America        .  .        .  .        .  .      1,047  tons 

Argentine     .  .        .  .        .  .         739  „ 

Holland    282  ,, 

Japan  .  .        .  .        .  .         828  ,, 

The  chief  buyers  were  : — 

America        .  .        .  .        .  .      8,057  tons 

Argentine     .  .        .  .        .  .      2,121  „ 

Australia    1,044  „ 

Canada         .  .        .  .        .  .      5,012  ,, 

Holland    1,445  „ 

Italy    1,607  „ 

With  regard  to  window  glass,  the  Report  states  that 
conditions  were  very  stagnant  until  June,  and  in  spite 
of  a  reduction  of  6.17  per  cent,  in  actual  wages,  manufac- 
turers had  to  accept  reduced  prices  and  many  curtailed 
output. 

In  June  conditions  improved  and  the  figures  for  that 
month  show  sales  of  24  million  sq.  ft.,  and  a  production 
of  20  million  sq.  ft.  Prices  were  weak,  however.  Great 
Britain,  Holland  and  South  America  were  large  buyers. 

Special  mention  is  made  of  a  feature  we  have  frequently 
re  .''erred  to  in  this  Journal,  namely,  the  rapidly  increasing 
proportion  of  window  glass  that  is  machine  made.  In 
1924,  this  proportion  was  equal  to  26.6  per  cent,  of  the 
total  ;  1925,  30  per  cent.  ;  and  now,  with  several  new 
factories  in  operation,  together  with  increased  production 
facilities  at  some  of  the  earlier  mechanical  works,  the 
proportion  is  almost  if  not  quite  50  per  cent. 

The  exports  of  window  glass  had  a  value  of  249  million 
francs  and  were  equal  to  146,437  tons  for  the  first  nine 

♦D.O.T.  report  on  "Economic  Situation  in  Belgium,"  published 
by  H.M.  Stationery  Office,  4/-  net,  4/2  post  free. 


months  ;  this  is  a  decline  of  8,700  tons  compared  with 
1924. 

Chief  amongst  the  buying  countries  were  : — 


1925. 

1924. 

Tons. 

Tons. 

America 

.  .     13,055  . 

.  10,208 

Argentine  .  . 

4,971  . 

Australia  . . 

4,971  . 

Brazil 

3,926  . 

Canada 

. .     10,882  . 

Chili 

2,142  . 

China 

9,472  . 

.  17,807 

Great  liritain 

.  .     30,058  . 

.  24,678 

Holland     .  . 

.  .     19,103  . 

Ireland 

1,547  . 

The  trade  in  crystal,  table,  and  ornamental  glassware 
was  poor  and  stocks  have  accumulated  in  sj^ite  of 
reduced  output  and  lower  prices. 

The  total  ex]x)rts  were  16,636  tons,  as  comiwed  with 
16,969  tons  in  1924,  a  drop  of  333  tons. 
The  chief  ljuving  countries  were  : — 

1925.  1924. 
Tons.  Tons. 
Australia  .  .        .  .        242     . .  833 
Argentine  .  .        .  .         547     .  .  — 
Egypt       .  .        .  .         813     .  ,  — 
France      .  .        .  .      2,648     .  .  — 
Great  Britain      .  .      6,877     .  .  7,959 
India         .  .        .  .         572     .  .  — 
Morocco    .  .        .  .         832     .  .  — 
In  connection  with  tlie  liottle  trade,  the  meehanicall} 
oj:)erated  factories  that  were  put  into  operation  have  had 
a  marked  influence  on  the  imports  of  all  types,  and  trade 
has  been  good. 

The  imports  of  white  and  half  white  bottles  amounted 
to  718  tons,  compared  with  3,246  tons  in  1924,  a  reduc- 
tion of  almost  78  per  cent. 

The  chief  supplying  countries  were  : — 


1925.  1924. 
Tons.  Tons. 

Great  Britain      .  .       342  .  .      1 ,093 

Germany  .  .        .  .       1 85  .  .  835 

Holland     .  .        .  .       100  .  .  722 


The  reduction  in  imports  of  all  other  types  of  bottles 
amounted  to  53  per  cent,  of  the  1924  weights,  the  figures 
being,  1925,  4,026  tons  ;  1924,  8,545  tons. 
The  chief  supplying  countries  were  : — 


1925.  1924. 

Tons.  Tons. 

France      . .        .  .       493  .  .  434 

Great  Britain      .  .       161  .  .  456 

Germany  .  .        .  .    1,845  .  .  3,598 

Holland     ..        ..    1,411  ..  3,289 


The  export  of  bottles  of  the  white  and  half  white 
qualities  increased  330  per  cent.,  from  546  tons  in  1924 
to  1,793  tons  in  1925,  of  which  Great  Britain  took 
572  tons,  France  649  tons,  and  French  East  Africa 
263  tons.  Exports  of  all  other  types  fell  59  per  cent., 
from  1,458  tons  in  1924  to  59?  tons  in  1925. 
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TELSaRAMS I 

"GLASMACHIN,  ESTRAND,  LONDON. 
Cables : 

"GLASMACHIN,  LONDON" 
Code  i 

BENTLEY'S. 
TELEPHONE  I 

CENTRAL  SB85. 


C.  SAXTON, 


A.M.I.E.E., 
M.  IRON  AND 
STEEL  INST., 
Etc. 


CONSULTING  ENGINEER 


Talbot  House, 

Arundel  Street, 
Strand,  London,  W.C.2. 


BOTTLE  MOULDS 

ORDER  YOUR   MOULDS  FROM 

E.  LUNN  &Co.,"SgoT' 

Largest  MAKERS  of  MOULDS  in  the  UNITED  KINGDOM 

Quick  Deliveries  and  Complete  Satisfaction  Guaranteed. 
MOULDS  FOR  ALL  TYPES  OF  MACHINES  SUPPLIED 

ALL    MOULDS    MADE    OF    CHILLED    CASTINGS  ONLY. 


Telephone — 
WESTERN  2792. 


Telegrams — 
GLASMOLD,  GLASGOW. 


ONE  OF  OUR   RECENT  TESTIMONIALS— 

"  We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supphed  to  us  which  have  been  working  for  2|  years.  These 
are  still  in  perfect  condition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  Thsy  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 

Reference  on  our  Testimonial  File  :  A.B.9\. 


Trade  "tWENTYMULE  TEAM*  Mark 


Granulated 


^^^^  M.m,JMm  <Mi||         BRITISH  MANUF 


Specially  refined  for  | 
ENAMELLERS  || 
AND  POTTERS 


BRITISH  MANUFACTURE. 
Guaranteed  99-50%  pure. 


Entirely  free 
from  phosphates. 


BORAX  CONSOLIDATED  LTD 

I6.Eastcheap,  L0NDON.E.C.3. 
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TRADE  NOTES. 

As  was  only  to  be  expected  the  effects  of  the  coal 
stoppage  are  proving  rather  serious  to  the  glass  trade. 
Many  factories  had  good  stocks  of  coal  and  others  were 
either  using  oil  or  could  quickly  change  over  from  gas  to 
oil.  Xevertheless  many  factories  are  partially  closed, 
and  more  will  follow  unless  there  is  a  quick  settlement. 

<i>    o  o 

The  estate  of  the  late  Mr.  E.  D.  Libbey  has  been 
valued  at  $21,714,087. 

000 

Since  the  increase  in  duty  on  imported  window  glass, 
referred  to  in  our  last  issue,  several  of  the  Swedish 
factories  have  restarted  production  and  others  are 
preparing  to  do  so. 

000 

The  business  of  bottle  manufacturers  previously 
carried  on  as  Gregg  &  Co."  at  Hope  Glass  Works, 
Knottingley,  Yorkshire,  has  been  converted  into  a 
pri\ate  limited  company  with  the  title  Gregg  &  Co. 
(Knottingley),  Ltd.  Tlie  registered  cai)ital  is  £20,()()() 
in  £1  shares. 

o    <>  o 

The  Glass  Container  Association  held  its  annual 
Convention  on  May  13th,  14th  and  l,5t}i,  and  this  year 
Montreal  was  chosen  as  the  meeting  place. 

■<t*  <t> 

Mr.  W.  H.  Bostart,  the  President  and  General  Manager 
of  the  Owens  Bottle  Company,  addressed  the  Convention, 
taking  as  his  subject,  "  Facts  Should  (iovern  our  Indus- 
try," and  mentioned  the  danger  of  excess  productive 
capacity,  and  stated  that  at  the  present  time  the 
American  prodnctixe  cajiacity  of  bf)ttles  was  at  least 
30  per  cent,  in  excess  of  the  coiuitry's  norma!  require- 
ments. 

The  second  unit  of  the  Pittsburgh  Plate  (ilass  Com- 
pany's contimious  jirocess  for  making  plate  glass  w.ns 
recently  put  into  operation. 

o    o  <s> 

According  to  a  report  in  the  B.O.T.  Journal  tlie 
Bohemian  Glass  Industry  has  of  late  suffered  from  the 
general  decline  of  demand,  exports  showing  a  marked 
decrease,  mainly  due  to  the  increased  Customs  duties 
in  Germany. 

000 

The  South  African  Parliament  has  for  consideration 
modifications  to  the  Customs  Tariff  on  certain  articles 
and  commodities.  In  the  case  of  glassware  it  is  pro- 
posed to  increase  the  present  duty  of  20  per  cent,  by 
the  addition  of  a  suspended  duty  of  10  per  cent. 

o    o  <> 

In  the  North  of  France  sheet  glass  works  are  well 
supplied  with  export  orders  and  are  short  of  skilled 
workmen.  The  same  conditions  exist,  i.e.  plenty  of 
orders  and  lack  of  skilled  men,  in  the  bottle  works  of  the 
North  and  also  those  in  the  Marseilles  district. 


An  Exhibition  of  British  Chemical  Plant  will  be  held 
from  July  19th  to  24th,  at  the  Central  Hall,  West- 
minster, London,  S.W.I.  In  addition  to  the  most 
up-to-date  chemical  engineering  ecpiijjment  there  will 
also  be  on  view  a  special  series  of  exhibits  of  anti- 
corrosive  nuiterials,  etc. 

000 

At  the  annual  ordinary  general  meeting  of  Messrs. 
Brunner,  Mond  &  Co.,  Ltd.,  held  on  May  13th,  it  was 
stated  tliat  the  net  j^rofit  for  the  year  ending  INIareh 
31st,  1926,  was  £1,633,670,  an  increase  of  £63,300  over 
last  year.  The  dividend  for  the  year  was  10^  per  cent, 
(same  as  last  year). 

o    <s>  o 

It  was  announced  that  the  Coniiiany  intend  spending 
£100,000  on  a  new  research  laboratory  at  the  Winnington 
Works. 

o    <5>  o 

Brussels.  June  1 . — Glass  workers  in  the  Charleroi 
district  have  given  notice  of  a  demand  for  a  10  per  cent, 
increase  in  wages. — Exchange  Telegrapli. 

<$><><$> 

A  group  of  students  from  the  College  of  Technology, 
Manchester  University,  recently  spent  an  interesting 
afternoon  at  the  works  of  Messrs.  liuttcrworth  Bros., 
Ltd.,  Manchester.  They  showed  sur])risc  at  the  almost 
uncanny  skill  of  the  workers,  many  of  whom  ha\  e  been 
with  the  i'om|)any  from  boyhood  to  old  age.  A  con- 
trast was  pro\  ided  later  when  the  modern  method  of 
pressing  tableware  in  moulds  was  shown,  this  being  a 
branch  of  the  industry  now  making  rajiid  jirogress. 
Messrs.  Butterworth  Bros.,  I^td.,  claim  to  be  the  cnlv 
firm  in  the  country  manufact\u-ing  fine  table  and  con- 
fectioners' glassware  in  addition  to  all  kinds  of  glass 
for  mechanical,  scientilic  and  industrial  ])urposcs. 

o    <t>  <s> 

In  the  House  of  Conunons  on  Tuesdav,  .Tune  Sth, 
Mr.  Pethick-Lawrencc  moved  an  amendment  to  leave 
out  Sub-section  2  of  Clause  10,  which  raises  the  duties 
on  optical  glass  and  other  goods  specilied  in  the  scherlule 
to  one-half  instead  of  one-third  of  the  value. 

The  amendment  was  defeated  by  243  to  139. 

An  amendment  mo\'ed  by  Mr.  C.  P.  Williams  to  post- 
pone the  operation  of  the  duty  on  optical  glass  till 
.lanuary  next  year  was  defeated  by  274  to  137. 

Sir  liurton  Chadwick  (I'arliamentnry  Secretary  to  the 
Board  ol'  Trade)  said  the  duty  had  actually  sa\  ed  the 
optical  instruments  trade  from  extinction,  and  it  had 
not  increased  the  price  of  a  single  article.  The  extension 
of  the  duty  to  component  parts,  etc.,  would  stinnilate 
and  dex'clop  British  manufacture. 

On  a  di\  ision  tlie  amendment  was  defeated  bv  210 
to  128. 

An  amendment  moved  by  ^Ir.  .1.  Hudson  to  exclude 
the  c()m|)onent  parts  of  optical  instruments  from  the 
payment  of  duty  was  rejected  by  236  to  129, 
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The   Society  of   Glass  Technology. 


The  opening  session  of  the  annual  meeting  of  the 
Society  was  held  at  l"ni\ersity  College,  London,  on 
Tuesday,  June  1st.  under  the  jjresidency  of  Mr.  \V. 
Butterworth,  when  Professor  Sir  W.  M.  Flinders  Petrie 
delivered  a  lecture  on  "  Glass  in  Early  Ages." 

Sir  Flinders  Petrie  said  that  no  glass  was  made  in 
Egypt  before  1500  B.C.,  all  earlier  specimens  being- 
imported.  It  was  known  that  as  far  back  as  2o00  B.C. 
glass  was  being  produced  in  the  Eui)hrates  region,  and 
in  the  northern  parts  of  Mesopotamia.  Within  50  years, 
however,  of  the  introduction  of  Syrian  workmen  into 
Egypt  glass  had  become  one  of  the  commonest  objects. 
One  de\  elopment  was  the  jiroduction  of  glass  beads,  a 
popular  and  attractive  form  of  the  new  art.  None  of 
the  early  specimens  was  of  liquid  glass,  but  had  all  been 
made  from  glass  paste,  and  no  blown  glass  was  ))i-oduced 
until  the  Christian  era.  One  of  the  first  objects  of  the 
glassmaker  was  to  obtain  colour,  and  early  efforts  were 
devoted  to  the  imitation  of  natural  materials.  It  was 
a  remarkable  fact  that  as  long  ago  as  7000  B.C.  it  had 
been  found  possible  by  the  use  of  empirical  methods  to 
obtain  the  ])urple-blue  colouring  in  glass,  which  even  in 
modern  manufacture  was  one  of  the  most  ditlieuit 
colours  to  obtain.  The  early  activity  in  the  production 
of  glassware  came  to  a  somewhat  inexplicable  end,  and 
it  was  not  until  the  seventh  century  B.C.  that  a  great 
revival  in  the  art  took  place. 

An  interesting  use  of  glass  by  the  ancients  was  for 
standard  weights.  Sir  Flinders  Petrie  continued,  and 
examples  had  been  found  of  three  glass  weights  of  the 
same  denomination  which,  when  tested,  were  foimd  to 
be  in  agreement  with  each  other  to  within  20('th  of  a 
grain.  The  search  for  satisfactory  methods  of  gla/ing 
glass  dated  from  the  earliest  times,  and  examples  of 
glazed  beads  made  in  the  early  ])art  of  the  pre-Christian 
era  gave  proof  of  the  success  which  had  been  attained. 

Professor  Turner,  the  hon.  secretary  of  the  society, 
proposed  a  vote  of  thanks  to  the  lecturer.  He  mentioned 
that  the  funds  of  the  Glass  Research  Association — now 
wound  \ip — to  be  handed  over  to  the  Society  of  Cilass 
Teelinolog\'  for  research  purposes,  amounted  to  lictween 
€2,500  and  €2,600. 

At  the  conclusion  of  the  meeting  there  was  an  interest- 
ing ceremony  when  the  President  of  the  Stained  Glass 
Association  of  America,  presented  to  the  Society  of  Glass 
Technology  and  the  British  Society  of  Master  Glass 
Painters  a  beautiful  o))alcscent  glass  panel  which  had 
been  executed  by  the  American  artist.  La  Farge. 

The  eighth  annual  dinner  was  held  in  the  evening  al 
the  Hotel  Cecil,  Mr.  VV.  Fiutterworth  ])rcsiding.  The 
touring  members  of  the  Stained  Cilass  Association  of 
America,  and  the  Masters  of  the  Glaziers'  Company  and 
the  Glass  Sellers'  Company,  were  the  guests  of  the 
Society. 

There  was  some  quiet  amusement  when  Mr.  T.  C. 
.Moorshead,  who  moved  the  toast  to  the  American  gue.*-  ts, 
confessed  he  was  an  American,  and  each  of  those  who 
replied,  including  Mr.  Henry  Hunt,  the  President  of 
the  Stained  Glass  Association  of  America,  and  Mr. 


F.  C.  Brown,  had  to  admit  that  they  were  l)orn  in 
England. 

Mr.  P.  H.  Grylls  (representing  the  British  Society  of 
Master  Glass  Painters)  sujjported  tiic  tf)ast. 

Mr.  Henry  Hunt  (President  of  the  Stained  Glass 
Association  of  America),  in  resjionding,  said  his  associa- 
tion welcomed  the  good  things  that  were  produced  in 
this  coimtry.  and  the  thoroughness  with  which  they 
were  jirodueed.  He  was  born  in  this  country  and  received 
his  early  teachings  here,  and  in  America,  in  which  he  had 
made  his  home,  he  had  followed  that  teaching.  America 
welcomed  the  products  of  the  glass  stainers  of  England 
because  they  knew  they  were  the  best  that  coidd  be 
]:)roduced  in  the  world.  They  had  no  fear  of  competition 
of  certain  l^ritish  products,  but  the  competition  they 
feared  was  that  which  came  from  the  Continent.  That 
competition  America  did  not  want. 

Mr.  F.  L.  IJrown,  in  submitting  the  toast  of  "  The  City 
of  London,""  said  Jiritish  goods  were  alwaj's  welcome 
in  the  United  .States.  They  welcomed  the  thoroughness 
of  this  countrv"s  science.  America  had  tiu'ncd  from  a 
farming  to  a  manufacturing  conuiiunity  in  the  last 
decade.  British  cloths,  textiles,  glass,  and  other  pro- 
ducts were  always  considered  standard.  He  went  on  to 
speak  of  the  stained  glass  windows  the  American  visitors 
had  seen  during  their  tour  of  England.  They  valued 
all  of  the  eleventh,  twelfth  and  thirteenth  century 
windows,  but  most  of  all  they  admired  the  great 
Christo])her  Whall  windows  in  Gloucester  Cathedral. 

Sir  Edward  Manville  (Master  of  the  Glaziers"  Com- 
pany), iii  responding,  said  his  comi)any  tried  to  foster 
the  beautiful  art  of  painting  on  glass  by  conduc-ting 
classes  at  which  tliat  art  was  taught.  Although  the 
company  was  nearly  six  hundred  years  old,  it  possessed 
great  \'itality. 

Mr.  A.  L.'  Howard  (Master  of  the  Glass  Sellers'  Com- 
pany), proposing  "The  Society  of  Glass  Technology'," 
remarked  that  in  no  branch  of  industry  could  it  be 
possible  for  scientific  research  to  be  of  greater  imj:)ort- 
ance  than  in  the  glass  industry.  The  Society  of  Glass 
Technology  had  enrolled  102  memV)ers  from  the  United 
States  of  America,  and  it  carried  on  work  of  the  greatest 
value.  Within  the  past  eight  years  256  original  papers 
and  3,921  abstracts  had  been  published. 

The  President  (Mr.  Butterworth)  said  the  industrv 
had  suffered  greatly  as  a  result  of  the  general  strike,  and 
the  coal  sto))))age  because  of  the  large  consumption  of 
coal  in  the  industry.  The  aim  of  the  society,  which  was 
only  ten  years  old,  was  to  pool  knowledge  and  science 
among  all  countries.  Perhaps  the  idea  of  o])enness 
came  from  America.  Before  the  war  the  glass  industry 
was  a  thing  of  jealousy  and  distrust  with  closed  doors, 
but  now  tlicy  had  a  friendly  co-o))eration  all  round. 
There  was  no  doubt  that  in  Great  Britain  there  was  one 
of  the  world's  most  valued  collections  of  stained  glass. 

Responding  to  the  toast  to  himself  proposed  bv  Mr. 
Coad  Pryor,  Professor  Tin-ner  mentioned  that  next  year 
the  Society  hoped  to  hold  a  glass  convention  in  which 
they  woidd  try  to  demonstrate  the  xery  great  work  the 
industry  did  to  the  community  in  all  its  branches. 
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Another   Scientific  Development 

THE   HARTFORD  LEHR 

IS  CREATING 

A  NEW  STANDARD  OF  ANNEALING 


THE   HARTFORD  LEHR 


1.  Gives  "GRADE  A"  ANNEALING  AT  ALL  TIMES 

2.  Saves  FUEL  (as  high  as  85%  saving  has  been  shown). 

3.  „     WARE  (No  "  Lehr  Loss  "). 

4.  „  LABOUR. 
5  SPACE 

6!  UPKEEP  EXPENSE. 

The  British  Hartford-Fairmont  Syndicate  Ltd. 

142  -  143  Audrey  House,   Ely  Place,  London,  E.C.I 
"HARTFORD"  AUTOMATIC  FEEDERS   -   FORMING  MACHINES  -  LEHRS 
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The  British  Refractories  Research  Association. 

A    Brief  Review    of  Its  Work. 


It  has  been  stated  on  many  occasions  that  the  pro- 
gress made  in  the  improvement  of  the  refractorv 
materials  necessary  to  the  glass  industry  has  not  kept 
pace  with  that  made  in  the  industry  itself,  with  the 
result  that,  at  the  present  time,  the  quality  of  the 
refractories  available  is  really  holding  back  further 
improvements  and  advances  connected  with  furnace 
design  and  operation,  new  glasses,  and  also  impi'o^ed 
productive  equipments. 

This  statement  may  be  an  exaggeration  of  the 
situation,  but  nevertheless,  the  glass  maker's  interests 
are  irretrievably  bound  uj)  with  refractories,  so  that 
under  these  circumstances  the  work  of  this  Association 
becomes  of  increased  importance  and  cannot  be  known 
too  widely. 

We  have  received  from  the  Secretary  of  the  Associa- 
tion at  22,  Surrey  Street,  Strand,  London,  W.C'.2,  a 
copy  of  a  report  by  Dr.  J.  \V.  Mellor,  the  Director  of 
Research,  entitled  A  Review  of  the  Work  of  the  B.R.R.A. 
mainly  from  the  User's  Point  of  Vieii'. 

A  large  [)ortion  of  this  report  has  a  direct  interest  to 
glass  manufacturers  and  we  have  accordingly  obtained 
permission  from  the  De])artment  of  Scientific  and 
Industrial  Research  to  publish  it. 

The  Secretary  of  the  Association  will  be  pleased  to 
give  all  information  as  to  terms  and  conditions  of 
membership,  on  application  at  the  address  previously 
mentioned. 

The  research  work  arranged  by  the  Council  of  the 
B.R.R.A.  has  been  devised  to  cover  simultaneousl'y 
problems  connected  both  with  the  use  and  with  the 
manufacture  of  refractories.  It  will  be  at  once  recog- 
nised that,  while  certain  problems  refer  solely  to  the 
manufacture  of  refractories,  others  are  specifically  con- 
cerned with  their  use.  Much  might  be  said  about  the 
misuse  of  refractories.  Indeed,  in  tiie  present  state  of 
our  practice,  it  is  perhaps  as  important  to  be  able  to 
recognise  when  we  are  misusing  our  refractories  as  it 
is  to  know  how  to  manufacture  better  refractories,  or 
how  to  make  the  best  refractories  at  a  smaller  cost.  For 
instance,  I  have  seen  a  minute  alteration  hi  the  position 
of  the  tuyeres  of  a  cupola  change  the  life  of  the  refractory 
lining  from  days  to  months.  Analogous  conditions  arise 
in  connection  with  the  linings  of  other  types  of  furnaces. 
This  illustrates  how  refractories  may  be  improved  by 
better  usage.  Research  in  the  using  of  refractories  is 
just  as  important  as  research  in  their  manufacture.  In 
order  to  know  what  may  be  reasonably  expected  from 
our  refractories  we  must  find  out  more  about  their 
behaviour  in  use. 

Similarly,  too,  the  designer  of  furnaces  must  learn  the 
capabilities  of  refractories  so  that  his  designs  may  not 
test  the  resources  and  skill  of  the  manufacturer,  but 
rather  get  the  best  out  of  the  materials  themselves.  For 
instance,  it  is  not  uncommon  to  see  specially  designed 


blocks  which  must  be  a  continual  source  of  anxiety  when 
the  blocks  arc  being  made  and  when  being  used.  The 
blocks  are  designed  with  little  regard  to  the  peculiarities 
of  the  material  from  which  they  are  made.  Their 
manufacture  is  a  tour  de  force,  a  feat  of  skill,  showing 
what  can  be  made  ;  but  all  the  time  it  is  forgotten  that, 
if  clay  and  silica  materials  are  to  do  their  best  work, 
they  must  be  humoured  both  in  manufacture  and  in 
use.    Clay,  to  be  conquered,  must  be  obeyed. 

Again,  while  we  may  be  feverishly  anxious  to  make 
impro\'ements  in  manufacture,  we  are  likely  to  reaj)  more 
lasting  benefit  by  making  sure  that  we  understand  the 
meaning  of  the  fundamental  operations.  So  long  as  we 
are  ignorant  of  the  fundamental  principles,  we  ai"e 
nothing  more  than  impotent  spectators  when  things 
go  wrong  in  manufacture  or  in  use.  If  we  are  to  conquer 
our  materials  and  operations,  it  is  absolutely  necessary 
for  us  to  learn  the  fundamental  principles  which  must 
be  obeyed.  Knowledge  before  control.  Any  other  policy 
would  be  a  short-sighted  one  ;  it  would  sacrifice  perdur- 
able benefits  for  ephemeral  gains. 

The  main  problems  which  ha^■e  so  far  been  treated 
by  the  research  men  fall  into  a  few  clearly  defined  groups, 
and  the  members  of  the  staff  who  have  these  j^roblems 
allocated  to  them  by  the  Council  can  now  be  regarded 
as  specialists  in  their  particular  departments. 

Movements  of  Heat  in  Furnaces. 

Mr.  A.  T.  Green  has  had  certain  questions  propounded 
to  him  in  connection  with  the  thermal  conducti\  ity  of 
furnace  materials  ;  the  radiation,  of  heat  from  furnace 
walls  ;  and  the  jjart  played  by  radiation  in  distributing 
the  heat  in  the  interior  of  large  furnaces.  This  work 
is  by  no  means  completed,  but  some  important  facts 
have  been  elicited,  and  fundamental  data  established. 
One  fact  has  changed  our  outlook.  We  ha\  c  grown  up 
with  the  idea  that  the  more  porous  a  firebrick,  the  less 
did  it  conduct  heat  ;  so  that,  other  things  being  equal,  a 
close-textured  brick  or  quarry  was  considered  to  be  the 
better  type  for  muffle-walls.  An  oijcn-textured  brick 
was  supposed  to  offer  more  resistance  to  the  passage 
of  heat,  and  this  the  more,  the  greater  the  porosity. 
Closer  im  estigation  has  shaken  our  faith  in  this  time- 
honoured  rule.  The  rule  is  valid  only  at  comparati^•ely 
low  temperatures.  For  temj^eratures  over  about  1,200°, 
the  old  specification  for  firebricks  must  be  revised,  for 
there  is  a  reversion  ;  the  old  order  changes,  within 
limits,  depending  on  the  nature  and  disposition  of  the 
pores,  high  porosity  favours  the  passage  of  heat  through 
muffle  walls,  etc.  Conversely,  at  these  high  tempera- 
tures, a  close-textured  brick  is  the  better  insulator. 
There  is  no  need  to  emphasise  what  this  means  in  the 
selection  of  firebricks  for  a  particular  job.  Incidentally, 
this  work  has  in\olved  some  careful  and  laborious 
measurements  on  the  thermal  properties  of  refractories 
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at  high  temperatures,  and  all  the  data  are  now  available 
for  calculations  on  the  efficiencies  of  furnaces,  etc.  Full 
details  have  been  published  in  the  Bulletin. 

The  Insulation  of  Furnaces. 

This  work  has  also  been  applied  to  the  insulation  of 
furnaces  and  kilns.  The  importance  of  this  has  long 
been  known.  There  is  in  some  cases  a  serious  disadvan- 
tage in  raising  the  efficiency  of  the  insulation  of  certain 
furnaces,  or  perhaps  I  should  say  parts  of  furnaces. 
The  increased  temperature  which  results  from  the  aug- 
mented insulation  may  shorten  the  life  of  the  refractory 
lining  as  much  as  to  stultify  the  advantage  gained. 

Are  Silica  Bricks  better  Heat  Conductors  than 
Firebricks  } 

Several  other  interesting  points  have  appeared  in  the 
course  of  this  work.  It  is  often  stated  that  silica  bricks 
are  better  conductors  than  ordinary  firebricks.  Tlie 
facts  are  that,  although  the  temperature  gradient — 
i.e.  the  difference  of  temperature  between  the  two  ends 
of  a  silica  brick — is  invariably  less  with  well-fired  silica 
bricks,  a  fireclay  brick  is  often  a  better  conductor  of 
heat  than  a  well-fired  silica  brick  of  temperatures  below 
n00°.  At  a  higher  temperature  there  is  a  reversion,  and 
the  silica  brick  is  the  better  conductor. 

The  Effect  of  Mechanical  Stresses  on  Refractories. 

The  effect  of  temperature  on  the  mechanical  pro])crties 
of  refraetoiy  materials  has  occupied  Mr.  A.  .J.  Dale  s 
attention  for  about  three  years.  The  effect  of  load  on 
refractories  had  been  under  observation  some  years 
previously.  It  had  been  established  that  the  more 
siliceous  types  of  refractory  resist  the  effect  of  load 
better  than  the  more  aluminous  types.  The  effect  of 
load  on  the  best  types  of  fireclay  is  astonishing.  A  firc- 
Ijrick  made  from  the  best  clay  which  will  stand  u])  at 
temperatures  near  1,700°  breaks  down  at  about  1,400° 
under  a  load  of  50  lbs.  per  sq.  inch. 

The  Americans  have  a  load-test  which,  they  prescribe, 
a  refractor}-  must  pass  before  it  complies  with  the 
sjiecification.  The  Refractory  Materials  Committee  of 
the  Institution  of  Gas  Engineers  felt  that  our  knowledge 
on  this  subject  was  far  too  meagre  to  justify  any  such 
test,  and,  therefore,  that  Committee  asked  for  more  light. 

The  work  has  necessitated  the  o\erhauling  of  the 
complex  subject  of  the  ^  itrification  of  refractories,  and 
their  fire-resisting  qualities  under  mechanical  stresses. 
The  work  is  developing  very  well,  but  it  is  difficult  to 
summarise  in  a  few  short  sentences.  It  is  not  investigat- 
ing the  bearing  of  the  facts  on  the  corrosix  e  effects  of 
slags  ;  on  the  destnicti\  e  effects  of  powdered  fuel  and 
ordinary  coal  in  boiler  furnaces  ;  and  on  the  action  of 
dirty  produce  gas  on  the  regenerators  of  iurnaees,  the 
roofs  of  open-hearth  furnaces,  gas  ports,  etc.  This  work, 
as  it  develops,  is  reported  in  the  Bulletin  in  the  usual 
way. 

Action  of  Furnace  Gases  on  Refractories. 

Another  research  is  in  progress  by  Mr.  A.  E.  .1.  Vickers 
on  the  effect  of  different  atmospheres  on  refractories. 
So  far  as  refractories  go,  the  presence  of  the  two  carbon 
oxide  gases,  and  of  sulphur  dioxide  in  the  atmosphere 


make  the  material  rather  more  fusible  :  with  hydrogen, 
there  is  a  still  greater  fall  in  tiic  refractories  ;  but  with 
steam  there  is  the  greatest  effect  of  all.  For  example, 
a  refractorv  material  was  found  to  soften  in  an  atmos- 
phere of  steam  at  a  temperature  .300°  below  that  at 
which  it  softened  in  oxygen  or  in  air.  This  statement 
of  fact  emphasizes  the  need  for  extending  our  knowledge 
of  the  effects  of  furnace  atmospheres  on  the  refractory 
linings.  It  gives  us  a  hint  of  a  possible  explanation  of 
the  extrcmciv  discordant  results  we  are  constantly 
hearing  about  tlie  behaviour  of  refractories.  Messrs.  X 
will  not  ha\c  Messrs.  A's  firelirieks  because  they  have 
always  give  bad  results,  whereas  Messrs.  IVs  firebricks 
are  always  good  :  Messrs.  Y,  a  similar  user  to  X,  will 
not  have  B's  firebricks  because  the  results  are  always 
bad,  whereas  A's  firebricks  are  always  good.  Mysteries 
like  tliis  can  be  cleared  up  only  by  slow  and  painstaking 
observations  such  as  are  contemplated  in  the  present 
research.  There  is  also  the  slow  deterioration  of  fire- 
bricks in  certain  atmosj)hercs  to  be  considered.  Messrs. 
Rees  and  Hugill  have  done  some  work  on  the  effect  of 
salt  v  apours  on  coke  o\  en  bricks.  So  far,  howe\  er,  we 
have  only  nibbled  at  what  promises  to  open  into  a  ver\ 
big  subject. 

Clay-bonded  versus  Lime -bonded  Silica  Bricks. 

It  is  stated  in  one  of  our  Bu/lclins  that  the  lime-bond 
for  silica  bricks  may  have  been  deliberately  selected  by 
our  res]ieeted  ancestors  because  it  gave  better  results 
than  other  bonds — say  clay.  Unfortunately,  there  is 
nothing  to  show  that  they  did  so  ;  and  it  may  ha\'e  been 
that  the  lime-bond  was  found  to  do  the  work  required, 
and  we  have  since  been  perfectly  content  to  follow  the 
good  old  maxims.  Let  well  be  ;  the  Devil  we  have  and 
know,  is  better  than  the  Devil  we  do  not  know.  Small- 
scale  trials  have  shown  that  a  clay-bond  applied  in 
about  the  same  i>roportions  and  in  the  same  manner  as 
the  lime-bond  was  worth  following  up.  Mr.  W.  J.  Rees 
was,  therefore,  asked  to  test  the  question  :  Is  the  lime- 
bond  the  best  for  the  job  ?  A  long  and  arduous  in\  estiga- 
tion  has  been  made  on  this  subjct.  Clay-bonded  silica 
bricks  and  lime-bonded  silica  bricks  haxe  been  made  on 
a  large  scale  under  ordinary  manufacturing  conditions, 
and  compared  side  by  side  in  industrial  furnaces.  Mr. 
W.  J.  Rees'  rejwrt  will  soon  he  issued  as  a  special 
Bulletin.  The  general  conclusion  is  to  show  that  there 
is  no  particular  advantage  in  substituting  the  clay-bond 
for  the  lime-bond  ;  but,  under  special  circumstances, 
wherever  spalling  difficulties  are  causing  serious  trouble, 
clay-bonded  bricks  gi\e  the  better  results.  In  fine,  we 
now  have  the  very  important  new  fact  definitely  estab- 
lished. Clay-bonded  silica  bricks  are  not  so  liable  to 
spalling  as  are  the  lime-bonded  silica  bricks. 

Sillimanite  Bricks. 

Mr.  W.  Emery  has  had  in  hand  for  a  long  time  the 
possibilitv  of  utilising  Indian  natural  sillimanite  as  a 
refractory.  At  the  present  time  there  is  in  use  a  gas- 
retort,  and  a  number  of  bricks,  made  from  sillimanite. 
This  work  was  given  over  to  Mr.  Rees,  and  he  is  studying 
the  behaviour  of  these  bricks  in  industrial  finiiaces.  The 
general  conclusion  is  that,  where  high  refractoriness  is 
the  main  factor,  sillimanite  bricks  are  superior  to  the 
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highest  grade  of  firebricks,  but  tliey  do  not  so  well  resist 
the  corrosive  attack  of  iron  oxides  and  ferruoinous  sands 
at  higli  temperatures.  Tiie  sillinianite  l>ricks,  however, 
do  resist,  exceedinoly  well,  attack  by  slags,  etc.,  of  the 
nature  of  ordinary  glass. 

Grog  Bricks. 

In  connection  with  the  Refractory  Materials  Com- 
mittee of  tiie  Institution  of  Gas  Engineers,  the  question 
was  raised  whether  it  would  be  possible  to  make  fire- 
bricks from  grog,  using  a  clay-bond  much  in  the  same  way 
as  the  lime-bond  is  used  in  silica  bricks.  If  this  were 
practicable,  drastic  economies  could  be  made  in  the 
cost  of  manufacture.  Mr.  Mottram  made  some  experi- 
ments in  the  Stoke  laboratories  on  this  subject  ;  anil 
Mr.  Emer}-  made  a  number  of  bricks  and  had  them 
installer!  in  tb.e  settings  of  the  retorts  in  two  gas  works. 
These  grog  bricks  were  lost  diu-ing  the  dismantling  of 
one  furnace  ;  they  were  quite  satisfactory  in  the  other. 
The  work  was  then  allocated  to  Mr.  Rees,  and,  so  far  as 
the  work  has  progressed,  his  results  are  \'ery  promising. 

The  Purification  of  Fireclays. 

Many  manufacturing  jjroblems  have  been  investigated. 
Mr.  S.  R.  Hind  has  made  a  very  elaborate  re]xn't  on  the 
purifieati(jn  of  fireclays  with  the  idea  of  making  low 
grade  fireclays  into  high  grade  fireclays  :  and  of  making 
high  grade  fireclays  into  the  best  possible.  The  job 
was  done  on  a  large  scale.  The  plant  alone  involved 
an  outlay  of  o\  er  €8()(>.  The  general  conclusions  were 
that  the  cost  of  purification  was  out  of  all  ])roportiou 
to  the  improved  results  attained,  and  that  the  extra 
cost  entailed  by  the  purification  would  shut  off  the 
market  for  the  improved  firebricks. 

The  Efficiency  of  Kilns. 

An  extensi\'e  report  on  i)rick  kilns  has  also  been  made 
by  Messrs.  Hind  and  Emery  together  with  their  assistants. 
This  work  was  done  for  the  Building  Research  Board, 
and  it  will  probably  be  ]iublished  by  that  organisation 
before  very  long.  There  arc  many  (piestions  discussed 
in  that  report  which  are  of  general  interest  to  all  users 
of  furnaces.  A  summary  of  the  reporf  is  to  ap|)ear  a^  a 
special  HitUelin  of  the  B.R.R.A. 

Miscellaneous. 

Mr.  W.  .J.  Rees  and  his  assistnnt,  Mr.  W.  Ilugili, 
ha\e  also  dc\'el()ped  some  interesting  things  wliicli  might 


be  termed  side-issues  to  their  main-work  ;  and  these 
will  lie  found  in  the  Bi  Uciin.  There  is  an  instructive 
report  by  them  in  the  Bulletin  on  the  deterioration  of 
silica  refractories  when  stored  luider  unfavourable  con- 
ditions. There  is  also  a  report  by  myscU'  on  some  causes 
of  the  variation  in  sizes  of  refractories.  The  elTeet  of 
the  low  si)eeifie  gravity  forms  of  silica  in  favouring  the 
spalling  of  silica  bricks  at  relatively  low  temperatui'cs 
has  also  been  the  subject  of  some  investigations  by  Mr. 
Green.  The  general  subject  of  spalling  is  also  receiving 
attention.  Work,  l)y  Mr.  R.  S.  Troop,  assisted  by  Mr. 
F.  Wheeler  on  the  drying  of  large  blocks  is  well  under- 
way ;  and  an  examination  of  the  eflicieney  of  mixing 
machinery  has  just  been  started  by  Mr.  Hind.  Work 
on  the  safe  rate  of  burning  bricks  has  been  intcrrujited 
owing  to  the  departure  of  Mr.  L.  S.  Theobald,  but  is 
being  resumed  by  Mr.  Green  and  Mr.  \"ickers. 

Conclusion. 

If  we  consider  the  work  done,  we  aic  d''Iightcd  with 
the  progress  which  our  Research  Staff  has  made  :  if 
we  consider  the  work  to  be  done,  we  are  dismayed  by 
the  appalling  mass  which  remains.  High  temperatvn'e 
chemistr\-  is  in  an  embryonic  stage  ;  the  chemistry  of 
the  silicates  is  no  further  de\  cloped.  Uidike  present-day 
workers  in  ])hvsics  and  chemistry,  our  Research  Stfiff 
has  had  no  heritage  of  precise  facts  bequeathed  to  it  by 
pa^t  workers  in  science. 

J.  W.  MELLOR. 


(Continued  fr.im  pat;e  298  ) 
which  apparently  the  Board  of  Trade  intends  to  set  nj) 
if  the  present  Bill  becomes  law. 

It  is  t)y  no  means  certain  that  British  mamifactin-ers 
will  rush  in  to  claim  that  all  imported  glassware  should 
be  marked  with  an  indication  of  its  origin.  There  is 
always  the  danger  that  foreign  countries  which  supply 
these  goods  will  promptly  develoj)  an  intensive  adver- 
tising campaign  inging  their  products  o!i  the  public,  and, 
as  these  jjroducts  will  then  ex  hypothesi  be  easily 
identifiable,  British  niamifacturers  in  certain  lines  may 
find  themselves  in  a  worse  position  than  now  urdess 
they  are  themselves  prepared  to  sjiend  a  great  deal  of 
money  in  a  counter-achertising  campaign.  There  is 
also  the  vexed  question  of  o\erseas  markets  both  in 
regard  to  export  and  rc-ex]>()rt  business. 


1L    I  T'X'/^IV/I   A  Tf/^        NARROW    NECK    AND    WIDE  MOUTH 

AUIUIVIAIIC  BOTTLE  BLOWING  MACHINE 


May  be  Worked  on  Floor  Level — No  Pit  Needed 


No  Transfer  Boy. 

STRICTLY 


No  Take-Out  Boy. 
AUTOMATIC 


When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranging  In  size  from  ^  oz; 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

Cakle  Aoortis— "  LYNCHNOBOY"  ANDERSON 
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NEW  TYPE  FURNACE. 

The  Simplex  Engineering  Company,  Washington,  Pt-., 
U.S.A.,  recently  acquired  the  rights  to  build  a  patented 
continuous  tank  furnace,  which  they  call  a  "  U  "  tank 

The  furnace  was  designed  originally  for  melting  a 
very  high  quality  glass  and  some  exceedingly  good 
results  have  been  obtained. 

The  metal  depth  is  only  18  inches,  and  an  output  of 
one  ton  of  glass  per  24  hours  per  7  sq.  feet  melting  area 
is  achieved,  with  a  fuel  consumption  of  between  8,000 
and  10,000  cu.  feet  of  natural  gas  (or  its  equivalent)  per 
ton  of  glass. 

These  figures  are  subject  to  slight  variations  depending 
upon  the  type  of  glass  being  melted,  biit  the  furnaces 
have  been  used  for  making  high  quality  opal,  as  well  as 
first  quality  crystal,  various  coloured  glasses,  boro- 
silicate  and  other  special  glasses. 


Section 

The  furnace  is  of  simple  construction  and  the  use  of  a 
metallic  recuperator  minimises  excavation  and  con- 
struction costs,  as  will  be  seen  from  the  diagrams. 
Furthermore,  it  is  claimed  that  it  is  possible  to  tap 
a  tank  and  have  it  working  on  a  different  glass  inside 
48  hours. 

The  design  would  appear  to  reduce  the  external 
radiation  surface  to  a  minimum,  and  this  no  doubt 
accounts  to  a  large  extent  for  the  low  fuel  consumption. 


SULPHUR   IN   PRODUCER  GAS, 

In  Report  No.  89  of  the  Fuels  Committee  of  the 
German  Iron  and  Steel  Institute  it  is  stated  that  the 
addition  of  from  2  to  3  per  cent,  of  freshly  burnt  or 
freshly  slaked  lime  to  the  coal  to  be  gasified  will  be  of 
material  assistance  in  reducing  the  amount  of  sulphur 
vapour  present  in  the  resultmg  gas.  By  this  method  a 
considerable  portion  of  the  volatile  sulphur  combines 
with  the  slag  in  the  producer,  and  the  report  states  that 
considerable  success  has  been  achieved  with  the  method 
suggested. 

 0<3xS;  

HEAT   RECOVERY    IN  GLASS 
FURNACES. 

The  economies  to  be  effected  by  the  pre-heating  of  the 
air  for  combustion  in  connection  with  glass  furnace 
operation  is  fairly  well  known,  but  in  a  recent  article* 
Bjarne  Schieldrop  mentions  that  metallic  recuperators 
are  now  available,  capable  of  withstanding  continuously 
exposure  to  temperatures  up  to  2400°  F.  (1315°  C.) 
without  scaling. 

The  author  also  mentions  a  type  of  recuperator 
recently  introduced,  in  wh'ch  the  available  heating 
surface  is  increased  without  increasing  the  overall 
dimensions.  This  is  attained  by  adopting  the  regenera- 
tive principle  and  causing  the  hot  waste  gases  and  the 
air  to  be  pre-heated  to  pass  through  the  same  chamber 
at  different  times. 

The  hot  gases  give  up  their  heat  to  the  metal  plates 
which  afterwards  in  turn  give  up  their  heat  to  the  air. 
By  working  three  or  more  of  these  chambers  in  con- 
junction, a  continuous  flow  of  both  air  and  waste  gases 
is  obtained.  A  set  of  valves  operated  by  one  common 
mechanism  continually  diverts  the  flow  of  gas  and  air 
from  one  chamber  to  "the  other,  so  that,  although  each 
chamber  acts  in  the  nature  of  a  regenerator,  being 
alternatively  heated  and  cooled,  yet,  considered  as  a 
whole,  i.e.  from  the  inlet  and  outlet  to  the  furnace, 
there  is  a  continuous  flow  in  one  direction  only,  as  is  the 
case  with  the  ordinary  recuperator. 

With  this  type  of  equipment  it  is  possible  to  obtain 
a  heating  surface  of  10,000  sq.  feet,  in  a  space  only 
10'  6"  long  by  7'  6"  wide  and  10'  fi"  high. 

A  continuous  glass  tank  with  an  output  of  3.5  tons  per 
24  hours  is  now  under  construction,  the  recuperators 
being  designed  for  a  waste  gas  temperature  of  2100°  F. 
(1150°  C.)  and  a  pre-heated  air  temperature  of  over 

1750°  F.  (000°  C).  

*  Fuels  V.  Furnaces,  May,  1928. 


Continued  from  pa<^e  2'i^\\. 
mark  and  100  grammes  of  the  crushed  brick,  weighed 
out  in  a  countcr-])oiscd  scoop,  arc  gradually  sprinkled 
into  the  flask.  The  flask  is  gently  agitated  to  IVce  any 
air-bubbles  which  mav  have  been  carried  down  ;  it 
must  be  held  by  the  neck  only,  to  avoid  the  introduction 
of  error  through  raising  the  tempcratin-e  of  the  liquid. 
After  standing  for  two  minutes,  the  powder  density  is 
rend  off  directly  from  the  level  of  the  liciuid  in  the 
graduated  neck  of  the  llask. 

[To  he  continued.) 
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The  Source  of  the  Coloured  Glass  used 
Med  iaeval  Stained  Glass  Windows. 


m 


By  JOHN  A. 

{Cont 

Another  glass-painter,  Jacques  Damen,  tried  three 
years  later  without  success  to  obtain  coloured  glass  for 
the  windows  of  the  Nave  at  Auch,  which  it  was  intended 
should  match  those  previously  erected  in  the  choir  by 
Arnaud  de  Molles.  Writing-  to  the  Chapter  in  1643 
he  said,  "  This  is  to  inform  you  that  I  have  written  to 
the  chief  commercial  centres  in  France  to  obtain 
coloured  glass,  and  can  find  none."  He  had  "  enquired 
of  those  gentlemen  who  make  glass,"  but  he  had  "  not 
been  able  to  obtain  a  satisfactory  reply  from  them." 
"  You  must  not,  however,"  he  added,  "  stick  at  trifles, 
for  coloured  glass  will  be  very  dear."  He  told  the 
Chapter  that  a  letter  from  them  sent  through  Mr. 
Maugin,  merchant  and  addressed  to  Mr.  Charles  de 
Hanse,  in  the  Gisi  Wood,  in  the  parish  of  Savigni  de 
Nevers,  would  carry  more  weight  than  anything  he 
himself  could  do. 

But  it  would  appear  that  neither  the  glass-painters' 
money  nor  the  churches'  influence  was  able  to  obtain 
coloured  glass.  Four  more  years  went  by,  when 
another  glass-painter,  Joseph  Darnes  of  Toulouse  was 
called  in,  and  a  contract  was  drawn  up  with  him  to 
fill  the  twelve  windows  of  the  Nave  with  a  series  of 
windows  depicting  the  Twelve  Mysteries  of  the  Virgin, 
in  an  array  of  colours  including  violet,  yellow,  vinegar, 
purple,  amaranth,  green,  lake,  red,  blue  and  dove 
grey.  But  the  authorities  were  evidently  by  no  means 
sanguine  that  these  aspirations  would  be  realised.  They 
seem  rather  to  have  regarded  them  in  the  light  of  a 
pious  wish  but  a  forlorn  hope.  Seven  years  of 
enquiries  and  waiting  had  evidently  taken  from  them 
any  expectation  that  their  original  scheme  was  possible 
of  realisation,  and  they  had  reluctantly  prepared  them- 
selves for  the  worst.  If  they  could  not  get  figure 
subjects  glowing  with  all  the  colours  of  the  rainbow, 
they  were  ready  to  put  up  with  plain  quarries  relieved 
with  a  border  in  stain  and  enamels.  The  'contract 
therefore  provided  that  "  since  the  said  Darnes  has 
hesitated  to  undertake  to  represent  the  said  mysteries, 
for  fear  of  not  finding  sufficient  coloured  glass,  it  has 
been  agreed  that  he  shall  not  be  bound  to  do  so  if  in 
three  months  from  this  day  the  said  authorities  have 
not  indicated  to  him  any  merchants  in  France  from 
whom  it  may  be  obtained."  (M.  de  la  Carsalade  du 
Pont.  "  Les  Verrieres  des  nefs  de  la  cathedrale 
d'Auch."    Revue  de  Gascogne  1897.  p.  387.) 

Three  months  passed.  No  coloured  glass  was  forth- 
coming, and  Darnes  eventually  made  the  windows 
according  to  the  alternative  contract  "  of  plain  glass 
lozenge-shaped  with  various  ornaments  of  cherubim, 
fruit  and  flowers  in  bright  colours,"  in  the  traceries 
which  are  to  be  seen  to-day,  the  "  bright  colour  " 
being  a  blue  enamel,  the  only  available  enamel  to  which 
the  description  "  bright  "  could  then  be  applied. 

One  of  the  most  extraordinary  aspects  of  the  whole 
question  of  the  sudden  cutting  off  f)f  the  supply  of 


KNOWLES. 
inued). 

coloured  glass  at  the  source  by  the  overthrow  of  the 
Lorraine  glass  houses,  is  that  the  manufacture  of  it 
should  have  been  confined  to  so  comparatively  small 
an  area.  Tradition  states  that  the  glass  works 
established  on  the  banks  of  the  Rhine  by  the  Romans 
survived  the  downfall  of  the  Empire,  and  it  was  possibly 
the  same  in  Lorraine,  and  that  the  glass-makers  there 
had  kept  the  making  of  colours  as  a  secret  for  centuries. 
Whether  this  was  so  or  not,  it  is  nevertheless 
surprising  that  the  knowledge  had  not  spread  to  a 
wider  area — to  France  for  example.  But  there  is  an 
accumulation  of  evidence  which  suggests  that  in  no 
part  of  Europe  but  that  comprised  by  Lorraine, 
Flanders  and  Southern  Germany  were  there  manu- 
facturers who  know  anything  about  it.  There  was 
certainly  no  one  in  England. 

As  regards  France,  the  first  Auch  Cathedral 
contract  made  in  1620  specified  Lorraine  glass.  The 
second  made  in  1641  for  the  upper  window  of  the 
Nave  stipulated  that  "  genuine  Lorraine  glass  "  was 
to  be  used.  The  third  contract  for  the  lower  windows 
of  the  Nave  is  even  more  definite.  In  that  document 
it  was  insisted  upon  that  the  glass  should  "  come  from 
Lorraine,  Germany,  or  any  other  country,  but  not 
from  France,"  whilst  if  plain  quarry  work  only  was 
eventually  decided  upon  "  good  and  true  glass  from 
Lorraine  or  Laprade  but  not  from  France,"  might  be 
used. 

Jacques  Damen,  one  of  the  glass-painters  previously 
mentioned  in  connection  with  the  earlier  negotiations 
for  the  Auch  windows  in  1643  wrote  to  the  Chapter  that 
he  had  been  enquiring  amongst  French  glass  manu- 
facturers for  coloured  glass,  but  he  said  "  I  believe 
they  do  not  thoroughly  understand  the  matter,  but  one 
of  their  people  has  advised  me  that  they  can  make  it 
at  the  glass-works  at  Nevers."  This  glass,  however, 
seems  to  have  earned  a  reputation  for  cracking,  and 
Maurice  and  Antoine,  the  two  Recollect  fathers  who 
wrote  a  treatise  on  glass-painting,  the  former  of  whom 
(lied  at  Nevers  in  1709,  say  that  Nevers  glass  should 
not  be  used  as  it  cracked  in  the  kiln.  ("  Le  Vieil  L'Art 
de  la  Peinture  sur  Verre,"  p.  230).  Hardiques  de 
Blancourt  in  1699  tells  us  that  as  for  making  coloured 
glass,  the  French  glass-makers  of  his  time  "  who 
publickly  profess  the  Art  of  Making  (coloured)  Glass, 
know  nothing  of  it." 

As  regards  Italy,  although  the  Venetian  glass- 
makers  had  made  themselves  world-famous  for  crystal, 
they  do  not  seem  to  have  understood  the  making  of 
coloured  window  glass.  We  have  the  authority  of 
Vasari,  who  had  studied  glass-painting  under  William 
of  Marseilles,  and  who  was  therefore  in  a  position  to 
know,  that  his  master  used  German  glass,  as  the 
Italian  was  too  dark.  Gyles,  the  glass-painter  of 
York,  tried  in  1693  to  get  glass  from  Italy  through 
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his  friend  Dr.  Place,  who  enquired  from  a  man  who 
had  "  practised  (at)  ye  Muran  for  severjll  years," 
evidently  as  a  lamp  worker.  Though  not  a  practical 
glass-maker,  he  cannot  have  been  entirely  ignorant 
of  glass-manufacture.  Yet  it  seems  he  haci  never 
heard  of  flashed  glass,  and  "  as  to  bright  or  light 
scarlet,  he  never  see  any  in  all  his  dealings  with  glass, 
and  (believes)  that  they  are  totally  ignorant  of  its 
manufacture  even  in  Venice."  (J.  A.  Knowles. 
"  Henry  Gyles,  Glass  Painter  of  York."  VValpole 
Soc.  vol.  xi.  p.  6g.) 

Nor  was  Spain  able  to  produce  coloured  glass;  all 
of  it  had  to  be  imported.  Thus  in  1485  (another 
instance  which  occurred  in  1458  in  connection  with  the 
same  cathedral  has  been  given  previously)  when  the 
authorities  of  Toledo  Cathedral  needed  glass  for  their 
windows,  they  handed  a  sum  of  150,000  "  maravedis  " 
to  Master  Henry,  their  glass-painter,  and  told  him 
"  to  proceed  to  Flanders  or  any  other  part  he  may 
desire,  where  good  glass  is  to  be  found,  white,  blut, 
green,  scarlet  purple,  }ello\v,  or  grey  equal  in  thick- 
ness to  the  sample  which  he  hears  and  brings  us 
thence  such  quantit}-  as  he  has  need  of  for  the  windows 
of  our  Cathedral."  (Zarco  del  Valle.  "  Documentos 
Ineditos  para  la  Historia  de  las  Bellas  Artes  en 
Espana.")  Nor  had  the  art  of  making  coloured  glass 
reached  Spain  two  hundred  years  later,  for  thirty- 
three  windows  in  .Segovia  Cathedral  remained  unfilled 
for  lack  of  the  required  materials  until  1676,  "  in 
which  year,"  we  are  told,  "  a  canon  of  the  cathedral 
named  Tomas  de  la  Plaza  Aquirre  succeeded  in  re- 
discovering a  formula  for  the  practice  of  this  craft  and 
the  panes  yet  needed  were  made  and  coloured  at  ihe 
glass  works  at  \'aldequemada  by  Juan  Dams,  wli  " 
owned  and  worked  the  factory  under  Plaza  Aquirre's 
supervision."  (Leonard  Williams.  "  Arts  and  Crafts 
of  Older  .Spain,"  vol.  ii.  pp.  247-248.)  It  is  not,  how- 
ever, perfectly  clear  whether  these  windows  were  made 
of  pot-metals  or  coloured  with  enamels. 

It  must  not,  however,  be  supposed  that  the  art  of 
making  coloured  glass  was  entirely  lost.  No  doubt 
it  was  still  carried  on  by  Lorraine  refugees  in  various 
holes  and  corners  of  Europe,  else  whence  was  the 
coloured  glass  obtained  which  was  used  ip  small  works 
until  quite  a  late  date,  as,  for  example,  in  the  beautiful 
Swiss  glass  paintings.  Moreover  recipes  have  always 
been  available  in  such  works  as  those  by  Kunckein  and 
others.  Also  many  refugees  returned  to  Lorraine 
after  the  wars  which  terminated  in  1660  by  the  seces- 
sion of  that  country  to  France,  and  re-erected  their 
furnaces.  One,  Therry  Lambotte,  for  example  who 
had  had  a  furnace  on  the  banks  of  the  Meuse  near 
Namur,  which  had  been  destroyed,  returned,  and 
having  rebuilt  it,  applied  for  a  protection  for  a  period 
of  nine  years.  Others  refused  to  stay  under  French 
rule.  Francois  Duguesne,  who  had  had  a  glass 
factory  at  Fourmies,  was  one  of  these,  and  he 
obtained  the  right  to  set  up  in  an\  part  of  Hainault 
he  might  wish.  (Hondoy.  "  Verreries  a  la  Facon 
de  Venise."     Paris,  1873.) 

In  the  eighteenth  century  coloured  glass  was  how- 
ever still  largely  used  'by  English  artistes  such  as 
Peckitt,  even  including  the  ruby  colour.  In  1769,  for 
example,  we  find  anotlier  English  artist  Robert  Scott 
Godfrey,  exhibiting  in  Paris  a  window  "  painted  " 
accf)rding    to    the    notice    of    it    published    in  the 


Mercure  de  France  "  (vol.  1,  ip.  185,  July  1789, 
quoted  by  Le  Vieil  p.  246  note)  "  in  the  style  of  the 
ancient  church  windoAvs,  in  which  the  colours  are  most 
beautiful,  very  lively  and  rich,  and  where  are  to  be 
seen  those  which  were  formerly  employed,  yellows, 
oranges,  reds,  purples,  violets,  blues  and  greens  of 
different  shades. " 

This  glass  was  evidently  made  at  Stourbridge,  for 
Dr.  Pococks  in  his  "Travels  Through  England," 
i75i>  K'ves  us  the  first  definite  evidence  of  the  manu- 
facture of  coloured  glass  on  a  commercial  scale  in 
England.  He  wrote,  "  1751,  8  June,  came  to  Stour- 
bridge, famous  for  its  glass  manufacture,  which  is 
here  coloured  in  the  liquid  of  all  the  capital  colours,  in 
their  several  shades,  and  if  I  mistake  not  is  a  secret 
which  they  have  here." 

No  doubt,  as  in  the  case  of  Utynam  in  1449, 
spasmodic  attempts  had  from  time  to  time  been  made 
to  establish  the  industr)-,  but  never  with  any  degree 
of  success.  The  York  glass-painter,  Henry  Gyles, 
experimented  and  produced  some  glass  which  he  used 
on  his  window  for  University  Colle<^e,  Oxford.  (J.  A 
Knowles.  "  Henry  (iyles.  Glass-painter  of  York." 
Walpole.  Soc.  vol.  xi.  1923)  and  about  the  san;e 
time  the  London  Glass-painters  William  and  Joshua 
Price  issued  an  advertisement  stating  that  "  whereas 
the  ancient  Art  of  Painting  and  .Staining  Glass  has 
been  much  discouraged  by  reason  of  an  opinion  gener- 
ally received  that  the  Red  Colour  (not  made  in  Europe 
for  man}-  years)  is  totally  lost ;  these  are  to  give  notice 
that  the  said  Red  and  all  other  colours  are  made  to 
as  great  a  degree  of  Curiosity  and  Fineness  as  in 
former  Ages  by  William  and  Joshua  Price,  Glaziers 
and  Glass-Painters,  near  Hatton  Gai'den  in  Holhorn." 
("  Archaeol.  Journal  "  xxxiv.  p.  103.) 

There  is  no  need  to  take  the  above  statement  too 
literall)-,  for  it  is  more  than  doubtful  whether  the 
Prices  actually  made  glass  themselves,  but  it  is  quite 
possible  they  emplo3ed  a  Lorraine  refugee  to  do  it. 

Le  Vieil  writing  in  T774  to  plead  that  the  craft  oi 
glass-painting  be  revived  and  restored  to  its  former 
greatness,  tells  us  that  the  white  glass  made  in  France 
was  no  use  for  staining,  and  that  coloured  glasses 
were  no  longer  made  at  all.  However,  his  grand- 
father in  1689,  had  been  able  to  obtain  both  blue  and 
ruby  glass  from  a  factory  ;it  Orleans  run  by  a  sieur 
Perrot  ("  L'  Art  de  la  Peinture  sur  Verre  "  p.  193). 
He  conjectured  that  coloured  glasses  were  still  made  in 
England,  firstly  because  they  were  employed  in  the 
works  of  English  artists  such  as  Peckitt's  windows  at 
New  College,  Oxford,  and  the  window  'by  (Jodfrey 
previously  mentioned,  and  secondly  because  r.he 
English  book  "The  Handmaid  to  the  Arts"  1758 
which  he  came  across  whilst  writing  his  treatise  and 
which  was  evidently  an  eye-opener  to  him,  contains  ex- 
plicit instructions  on  the  production  of  colours  " 
l?ut  he  asked  "  in  lieu  of  coloured  (i.e.  Hashed)  glass 
which  is  no  longer  made  in  our  glass  works  might  not 
the\'  (the  glass-painters)  use  those  sheets  of  gl  iss 
tinted  throughout  their  substance,  whicii  Bohemia, 
and  at  present  Alsaces  can  supply?  "  ("  l.'Art  de  la 
Peinture  sur  \'erre  "  p.  167.) 

In  another  place  he  tells  us  that  sheet  glasses  of  all 
colours  were  made  by  a  Bohemian  firm  named  Heller 
and  Co.,  who  have  a  warehouse  at  St.  Cloud  neat 
Paris.    (Ibid.  p.  183.) 
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The  Increased  Optical   Glass  Duties. 

(Hy  our  city  correspondent.) 


Tlie  Report  of  the  Board  of  Trade  Committee  in  regard 
to  Key  Industries  Duties,  a  large  ])art  of  which  was 
published  in  exienso  in  the  last  issue  of  Glass,  has,  of 
cour*ie,  not  failed  to  evoke  a  challenge  from  the  Trade. 
Strong  criticism  is  reflected  at  the  way  in  which  the 
question  has  been  handled.  It  is  complained  that  a 
very  small  committee  which  contained  not  a  single 
member  of  commercial  experience,  sat  in  camera  and 
fonnulated  reconmiendations  obviously  based  on  ex 
parte  evidence.  In  1922,  after  the  Key  Industries  had 
been  in  force  for  some  months,  an  application  was  made 
by  British  manufacturers  for  the  duties  on  German 
imports  of  optical  glass  and  optical  and  scientific 
instruments  to  be  doubled.  This  a{>plieation  was 
referred  to  a  Conmiittee  who  heard  evidence  in  j)ublic. 
Counsel  for  the  applicants  was  Sir  Arthur  Colefax  (who 
is  a  member  of  the  present  Board  of  Trade  Committee). 
Counsel  for  the  oj)ponents  was  Sir  Thomas  Inskip,  the 
present  Solicitor-General.  The  Committee  having  heard 
the  evidence  of  all  parties,  unanimously  refused  to 
recommend  the  increase.  By  way  of  contrast,  it  is 
urged,  we  now  have  an  utterly  different  procedure 
adopted,  which  does  not  seem  to  be  fair  to  the  trade 
at  large. 

Fuel  has  been  added  to  the  flame  by  the  fact  that 
the  Chancellor  of  the  Exchequer  has  promptly  ado]ited 
the  findings  of  the  Conmiittee  and  increased  the  duties 
in  the  Budget.  EAen  worse  than  this,  he  proposes  to 
give  effect  to  the  increases  as  from  May  1st.  This  date 
was  within  a  week  of  the  issue  of  the  Committee's 
Report,  and  within  four  days  of  his  Budget  announce- 
ment. As  the  Key  Industries  Duties  in  any  case  promise 
security  for  a  })eriod  of  five  years  at  ;33|  ])er  cent,  and 
were  not  due  to  expire  until  August  19th,  it  is  felt  to 
be  a  serious  hardship  on  traders  and  consumers  (many 
of  whom  are  themselves  British  manufacturers  utilising 
certain  necessary  foreign  imports)  that  the  sudden  new- 
changes  should  be  imposed  without  warning  on  goods 
actually  in  transit  or  coming  forward  under  short  term 
contracts  placed  in  the  noniial  and  legitimate  course  of 
V)usiness. 

This  aspect  of  the  matter  will  no  doubt  be  argued  very 
fidly  and  forcibly  in  the  course  of  the  debate  in  the 
Committee  Stage  of  the  Finance  liill,  which  will  be  taken 
in  the  House  during  June.  Meanwhile  the  imjwrters 
have  banded  thcmscl\'es  together  to  urge  their  case  in 
appropriate  r|uartcrs  and  a  memorandum  which  they 
have  prepared  contains  inter  alia  the  following  para- 
graphs :  - 

1.  Presumablv  it  is  sojj^lit  to  increase  these  duties  in  coiise- 
(juenee  of  the  report  of  the  Committee  appointed  bv  the  Board 
of  Trade  dated  March  2!tth,  192H,  and  piildished  by  the  .Stationery 
Ofifice  as  a  White  Paper  towards  the  end  of  April. 

2.  This  Committee  heard  no  oppf)sition  regardin}<  these  optical 
goods  and  it  is  practically  certain  that  the  whole  of  the  con- 
clusions to  which  they  cam?  were  arri .  cd  at  by  hearing  the 
evidence  of  only  one  party,  namely,  the  home  m  in jfacturers. 

.3.  Not  only  was  this  co.irse  unfair,  but  it  is  contended  that 
the  Committee  co.ild  have  come  to  much  more  accurate  con- 
clusions had  evidence  been  heard  from  the  other  side. 


4.  It  should  be  pointed  out  that  the  optical  industries  through- 
out EJurope  are  going  through  a  period  of  extreme  depression. 
The  British  section  of  the  industry  is  not  suffering  as  a  result 
of  foreign  competition  but  mainly  through  the  withdrawal  of 
Government  orders.  The  largest  firms  in  the  trade  were,  before 
the  War,  principally  engaged  on  Government  contracts.  A 
number  of  smaller  firms  sprung  up  during  the  War  and  these 
were  also  kept  going  by  (Government  orders  for  material  required 
in  connection  with  the  War.  Now  that,  partly  through  motives 
of  economy,  but  mainl}-  Ijecause  of  the  lesser  expcnditi;re  in 
armaments,  Government  support  has  been  withdrawn,  and  what- 
ever duties  are  'mposed  upon  imported  optical  instruments, 
depre.ssion  will  still  remain  because  a  market  large  enough  to 
keep  all  these  firms  going  is  not  in  existence. 

5.  In  the  case  of  luxury  articles,  such  as  cameras  and  lenses 
designed  for  amateur  use,  depression  also  exists  throughout 
luirope  which  mainly  is  to  be  attributed  to  the  fact  that,  owing 
to  the  general  depression,  luxury  trades  cannot  find  markets  for 
their  products. 

6.  A  most  important  point  which  must  not  be  overlooked  is 
also  that,  before  the  War  the  home  industrj'  had  a  large  export 
trade.    This  has,  to  a  verj'  great  extent,  disappeared. 

7.  It  should  be  noted  that  the  competing  firms  trading  in 
this  country  have  never  cut  prices.  Generally  speaking  the 
apparatus  of  such  leading  firms  as  Zeiss  and  Goerz  is  more 
expensive  than  any  home  product.  The  production  of  such 
firms  find  a  market  not  mi  price  but  ois  quality. 

S.  British  firms,  generally  speaking,  in  the  optical  instrument 
trade,  have  not  been  in  the  front  rank  in  the  production  of  new 
models  and  improvements.  In  man}'  sections  of  the  industry 
the  productions  are  purely  imitations  of  goods  produced  either 
by  German  or  American  manufacturers. 

Concrete  instances  are  given. 

9.  In  the  case  of  imitations,  it  may  be  admitted  that  the  British 
manufacturers  have  a  difficult}-  in  obtaining  the  market.  Firstly, 
because  before  the  imitations  have  been  laboriously  produced 
for  the  market,  a  period  of  perhaps  one  to  two  years  has  elapsed 
and  the  result  has  been  that  the  articles  imitated  are  no  longer 
current  models  with  the  firms  who  originated  them.  Therefore, 
to  other  shortcomings  on  the  part  of  the  home  manufacturer 
which  account  for  his  reputed  unsatisfactory  position  at  the 
present  time,  may  be  added  lack  of  inventive  genius  and 
initiative. 

10.  Another  important  point  in  regard  to  the  home  producer 
is  the  iwcr-capitalisation  of  many  ot  the  existing  firms,  and  it 
is  urged  that  the  two  largest  firms  in  the  trade,  the  Amalgamated 
Photographic  Manufacturers  and  the  British  Photographic 
Industries,  were  floated  in  1020  and  1921  at  grossly  excessive 
figures.  The  Amalgamated  Photographic  Manufacturers  have 
already  had  to  write  off  a  sum,  as  loss,  in  excess  of  ;';400,000,  and 
very  severe  comments  were  made  by  Mr.  Justice  Eve  as  to  the 
financial  history  of  this  concern. 

11.  In  Clause  6  of  the  Committee's  Report  reference  was  made 
to  the  key  value  of  the  optical  industry  for  peace  time  require- 
ments. It  is  important  that  industries  using  optical  instruments 
should  have  access  to  the  very  best  instruments  of  their  class, 
no  matter  what  their  origin,  and  the  increase  of  duties  not  only 
increases  the  price  to  the  consumer  but  is  a  direct  stumbhng 
block  to  progress.  Many  optical  instruments  are  used  in  con- 
nection with  medical,  research  and  hospital  work.  For  such 
purposes  the  very  best  instruments  must  be  obtained  no  matter 
what  their  price  and  as  many  optical  instruments  made  in  and 
imported  from  Germany  have  no  counterpart  in  this  country  ; 
it  simply  means  that  institutions  to  whom  such  instruments  are 
a  necessity  must  pay  more  for  them  although  in  many  cases 
they  can  ill  afford  extra  expenditure. 

12.  The  increasing  application  of  science  to  industry  makes  it 
more  than  ever  necessary  that  industries  should  have  access 
without  hindrance  to  the  very  best  optical  and  scientific  instru- 
ments irrespective  of  the  country  ot  origin.  It  is  unfair  that 
excessive  protection  sliould  be  given  to  a  comparatively  small 
industry  at  the  expense  of  industries  as  a  whole. 
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13.  In  regard  to  Clause  9  (page  6)  of  the  Committee's  Report 
it  should  be  pointed  out  that  evidence  from  home  manufacturers 
only  relative  to  goods  covered  by  the  schedule  is  only  one  side 
of  the  question. 

DEAI,tNG  WITH  THE  SP^CIAI,  INSTRUMENTS  MENTIONED  BY  THE 

Committee  : 

(a)  Optical  Glass — 

In  peace  time  it  is  absolutely  impossible  for  the  existing 
optical  glass  works  to  find  a  market  for  their  outpitt.  Such 
works  can  only  be  kept  going  with  the  aid  of  large  subsidies. 
It  is  an  actual  fact  that  one  large  optical  glass  factory  could  at 
the  present  time  fulfil  the  needs  of  the  whole  world.  It  is  also 
a  fact  that  the  optical  glass  produced  by  German  manufacturers 
is  of  a  far  better  quality  than  that  produced  by  the  home  manu- 
facturers. The  fact  that  the  home  manufacturers  cannot  export 
their  glass,  but  that  the  Germans  can,  is  evidence  which  tends 
to  prove  that  the  non-producing  countries  still  consider  German 
glass  superior.  The  German  glass  is  whiter  and  freer  from  defects 
such  as  bubbles,  foreign  matter,  stress  and  strain.  If  the  British 
glass  were,  as  some  interested  people  say,  better  than  German 
produced  glass,  an  export  trade  would  soon  develop  because  the 
comparative  cost  of  raw  glass  in  relation  to  the  price  of  a  finished 
optical  instrument  is  almost  infinitesimal.  Therefore,  if  British 
glass  were  of  superior  quality  it  would  certainly  be  used  all  over 
the  world  in  preference  to  German  glass.  As  a  matter  of  fact 
there  is  still  German  glass  imported  into  this  country  and  used 
by  English  lens  manufacturers. 

(b)  Optical  Elements  and  Optical  Instruments — 

Here  again,  the  best  German  makes  sell  not  on  price  but  on 
quality.  There  is  no  doubt  that  amongst  independent  users  the 
German  prismatic  binocular,  microscope  and  photographic  lens 
are  still  considered  to  be  superior  and  evidence  to  prove  this  is 
found  in  the  fact  that  they  still  hold  the  premier  position  in  most 
markets  of  the  world. 

14.  In  regard  to  Clause  17.  It  is  not  true  that  the  German 
home  market  is  much  larger  than  the  home  market  in  this 
country.  As  a  matter  of  fact  the  position  is  much  the  same 
taking  all  things  into  consideration.  Germany,  it  is  true,  has  a 
larger  population  than  the  British  Isles,  but  this  is  more  than 
counter-balanced  by  the  fact  that  the  German  spending  power 
is  much  less  than  the  British.  Mass  production  methods  are 
open  to  every  manufacturer,  be  he  British,  French,  or  German, 
with  suitable  organisation. 

15.  The  secret  of  producing  high  class  instruments  at  an 
economic  price  is  not  to  be  found  in  mass  production.  It  is 
in  scientific  skill,  organisation  and  the  ability  of  the  workmen 
employed.  It  is  extremely  difficult  in  Great  Britain  to  find 
workmen  in  sufficient  quantities  who  are  suited  to  the  production 
of  the  finest  class  of  work.  That  a  number  of  such  workmen 
do  exist  is  not  disputed,  but  the  point  is  that  there  is  a  limited 
supply.  The  average  British  mechanician  is  better  suited  for 
the  heavier  class  of  engineering  work  than  he  is  for  the  fine, 
intricate  and  somewhat  tedious  work  which  is  required  in  optical 
instrument  making.  In  this  direction,  national  characteristics 
mean  a  great  deal. 

l(i.  A  considerable  point  seems  to  be  made  in  Clause  24 
and  others  of  the  fact  that  British  manufacturers  have  spent 
money  in  the  production  of  their  various  wares.  This  surely 
should  not  entitle  them  to  excessive  protection  ?  Other  and 
more  important  industries  spend  sums  of  money  which  make 
the  simis  spent  by  the  optical  instrument  industries  appear 
altogether  insignificant. 

17.  In  Clause  29  a  special  point  seems  to  have  been  made 
of  the  fact  that  some  German  universities  and  German  trades 
have  bought  British  instruments.  This  is  really  not  an  impor- 
tant point.  Interchange  of  productions  in  this  respect  is  con- 
tinually going  on  if  only  to  find  out  what  is  being  done  in  this 
country. 

18.  With  regard  to  paragraphs  34  and  35.  It  should  be 
pointed  out  in  regard  to  photographic  cameras  that  the  main 
competition  which  the  British  numufacturers  have  to  face  is 
from  the  Kodak  Co.,  which,  as  the  Report  states,  imports 
soni'-'thiug  between  300,000  and  400,000  cameras  every  year. 
These  cameras  are  imported  from  Canada,  although  it  is  not 
claimed  that  more  than  25  per  cent,  of  Ivmpire  lal)our  enters  into 
their  construction.  Beside  these  large  ini])orts  tlie  (ierman 
cameras  imported  into  this  country  are  comi)aratively  insignifi- 
cant -the  total  value  of  them  being  not  more  than  /;20,0()()  to 
/;25,000  per  year  at  the  outside.  It  is  unfair  to  both  German 
uud  British  manufacturers  that  these  huge  imports,  probably 


of  which  75  per  cent,  in  value  are  of  American  origin,  should  be 
allowed  to  come  in  free.  The  Committee  recommended  that  the 
proportion  of  Empire  labour  should  be  increased  to  75  per  cent., 
but  apparently  this  is  not  being  acted  upon.  The  camera  trade 
is  undoubtedly  the  most  important  single  item  in  the  whole  of 
the  optical  instrument  business  and  \mless  the  so-called  Canadian 
products  are  made  liable  to  the  increased  duties,  there  can  be 
no  material  assistance  to  the  British  trade. 

Generai,. 

While  theoretically  the  Safeguarding  of  Industries  duties  are 
not  aimed  against  any  particular  country,  it  is  a  fact  that,  as 
they  are  at  present  levied,  they  hit  German}^  harder  than  any 
other  coimtry,  and  it  is  doubtful  wisdom  to  accentuate  this 
tendency  by  singling  out  for  increased  duties  the  very  goods 
in  which  Germany  is  primarily  concerned.  Diplomatic  feeling 
was  created  over  this  question  last  December,  when  there  was 
some  suggestion  of  appealing  to  the  Hague  Tribunal. 

I  do  not,  of  course,  pretend  to  endorse  all  the  state- 
ments or  arguments  contained  in  this  memorandum, 
but  I  quote  it  in  order  that  British  glass  manufacturers 
may  see  what  is  being  said  in  the  trade.  No  doubt 
some  of  the  criticisms  made  are  valid.  On  other  points 
there  is  bound  to  be  considerable  difference  of  opinion, 
and  unfortunately  it  does  not  seem  possible  in  some 
quarters  to  discuss  the  tariff  question  without  introduc- 
ing an  element  of  bitterness. 

Whatever  the  merits  of  the  case  there  is  little  doubt 
that  the  Budget  proposals  will  be  ratified  by  Parliament 
without  substantial  alterations,  so  that  the  British 
optical  glass  manufacturers  may  count  upon  some  years 
of  protection  at  the  rate  of  50  per  cent.  It  is  the  obvious 
duty  of  every  progressive  firm  to  make  the  most  of  this 
opportunity. 

Merchandise  Marks  Bill. 

The  Merchandise  (Imported  Goods)  Bill  passed  its 
Second  Reading  in  the  House  of  Commons  on  May  12th. 
It  was  rather  an  unfortunate  day  to  hold  the  debate, 
since  the  General  Strike  had  been  called  off  only  three 
hours  before  the  President  rose  to  move  the  Second 
Reading,  and  the  Bill,  of  course,  is  one  which  requires 
very  calm  and  concentrated  attention.  The  debate 
languished  badly  and  the  figures  on  division  were  no 
sure  indication  of  the  real  merits  of  the  case.  The 
London  Chamber  of  Commerce  and  other  bodies 
promptly  urged  upon  the  Go^'ernment  that  the  Com 
mittcc  Stage  should  be  deferred  until  trade  organisations 
throughout  the  country  had  had  ample  opportunity  of 
collating  their  criticisms  and  placing  Members  of 
Parliament  in  full  and  considered  possession  of  them. 
It  is  anticipated  that  the  Committee  Stage  will,  in  fact, 
conmience  about  the  third  week  in  June  and  it  is  likely 
to  go  on  for  some  weeks,  since  the  Bill  is  very  com- 
prehensive and  even  the  supporters  of  the  main  prin- 
ciples of  the  Bill  arc  aware  of  the  pitfalls  surrounding 
hasty  legislation  on  so  intricate  a  subject. 

It  must  not  be  overlooked  that  in  1920  the  question 
of  Merchandise  Marks  was  the  subject  of  exhaustive 
enquiry  by  an  important  and  highly  competent  Board 
of  Trade  Committee  which  sat  under  the  chairmanship 
of  Sir  Harry  Greer  (then  Mr.  Harry  Greer,  M.P.)  and 
heard  evidence  which  was  afterwards  published  in  a 
blue  book  of  250  closely  printed  foolscap  pages.  In  the 
case  of  gliisswarc  responsible  witnesses  urged  that  there 
were  special  dillicultics  to  be  met  in  view  of  the  peculiar 
nature  of  the  article,  and  tills  will  be  a  point  which  will 
have  to  be  borne  carefully  in  mind  by  the  Committee 

[Continued  on  page  293. 
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April  Trade  Returns. 


IMPORTS  OF  GLASS  AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod)  ...  value 
Glass  Tubing  and  Rod  for  all  purposes  ...        ...  cwts. 

Illuminating  Glassware  ... 

Machinery  Glassware       ...        ...        ...        ...  ,, 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils.  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  Glass     ...        ...        ...        ...  ,, 

Optical  GUss  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  Jars   ...        ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value    / 


Quantities. 


Month  ended 
30th  April. 


'923 


616 
1 1,342 
51 


50.153 
91,888 


124,027 
2.720 


1926. 


469 
:  1,299 
3 


54.526 
124,999 


132,392 
2,576 


Four  months 
ended  30th  April. 


1925- 


2,163 
42,846 
80 


I  80,  T  20 
368  503 


433.406 
6,623 


1926. 


2,306 

48,757 
22 


Vai,ue. 


Month  ended 

3o'.h  Apnl. 


1925. 


201,268  138 
432,013  135, 


496,075 
10,555 


155 
115 
657 
393 


599 
965 

68 
,245 
236 


397.433 


1926. 


7,484 
1.374 
3 1 .606 
34 


149.049 
177,911 

330 
77,716 
7.625 


453.129 


Four  months 
ended  30th  April. 


1925- 


22,243 

7.677 
1 14,078 
809 


492.372 
542,845 


265.958 
21,882 


1.469.352 


1936. 


25,766 
6.935 
138.549 
252 


555.618 
589.705 


293,376 
.28,738 


1,639,823 


EXPORTS  OF   GLASS  AND   GLASSWARE    (BRITISH  PRODUCTS). 


Quantities. 


Scientific  Glassware  (except  Tubing  and  Rod)   ...  value 
Tubing  and  Rod  for  all  purposes...       ...         ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Cjlassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Gla.ssware) 

Plate  and  Sheet  ... 

Optical  (other  than  worked  Elements,  e.g.  Lenses) 
Bottles  and  Jars   ...        ...        ...        ...        ...  gross 

Manufactures,  not  elsewhere  specified  ...        ...  cwts. 

 Total  Value    ( 


Month  ended 
30th  April. 


1925 


282 
692 
325 


2,571 
64.213 
25 
34,825 

893 


1926. 


401 
358 
224 


2, 1 27 
61,805 
4 

20,048 
440 


Four  months 
ended  3o'.h  April. 


1925- 


1.152 
2,103 
1,409 


10,303 
260,806 
47 

I  I  2,941 
2,656 


1926. 


1,711 
1,840 
884 


8,985 
310.731 
17 

101,464 
2.758 


Vai,uk. 


Month  ended 
30th  April. 


1925- 


5.850 
2,123 

5.  "74 
2,356 


22,0.}2 
122,  I  16 

5'6 

33.295 
4.209 


197,681 


1926. 


5.575 
2,809 
4,310 
1,749 


20,984 
105,492 
106 
19.522 
3.015 


Four  months 
ended  30th  April. 


1925 


23.422 
8,104 

19,179 
9,713 


89,389 
519.409 
1.243 
115.388 

14.041 


'63,562  I   799. ^ 


1926. 


23,684 
10,629 
17,250 
6,570 


88.260 
546,739 
459 
98,893 
16,861 


809.345 


EXPORTS  OF  GLASS  AND  GLASSWARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubing  and  Rod)  ... 
Glass  Tubing  and  Rod  for  all  p  irposes... 
Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook 
iug  Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  ... 

Optical  Glass  (other  than  worked  Elements,  e.g. 

Lenses) 
lioLlles  and  Jars  ... 

Glass  and  Glassware  not  elsewhere  specified  ... 

Total  Value   


value 
cwts. 


gross 
cwts. 


Quantities. 

Vai,ue. 

Month  ended 
3oLh  April, 

Fojr  months 
ended  30'Lh  April. 

Month  ended 
3olh  April. 

Four  1 
ended  3c 

nonths 
th  April. 

1925- 

1926. 

1925 

1926. 

1925- 

1926. 

1925- 

1926. 

75 

I 

125 

5 

619 

8 

652 
2 

700 
2 

847 

244 

6 

1. 012 

2,2 10 
56 
5.060 
6 

1,662 
91 

5,643 
36 

688 
411 

934 
448 

2,826 
1.075 

2,806 
2,050 

3.908 
788 

5.757 
481 

16.837 

1 ,621 

17.842 

2,260 

1, 170 

17 

7 

1,170 
38 

4 

6,1 1  I 
172 

16 
4,266 

20I 

1,287 

87 

87 
880 

125 

86 

6,331 
1.769 

143 
3.844 

665 

7,619 

8,592 

33.976 

32.186 
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United  States  Patents. 


GRANTED  APRIL  13th,  1926. 

1,580,122. — Apparatus   for   Making   Plate  Glass. 

Albert  E.  Evans,  Pittsburgh,  Pa.,  assignor  to  Pitts- 
burgh Plate   Glass   Company,   a   Corporation  of 
Pennsylvania.    Filed   .June   5,   1924.    Serial  No. 
718,0.37.    6  Claims.    (CI.  4.9—59.) 
1.  In  combination  in  apparatus  for  handling  and  treat- 
ing pots  containing  molten  glass  preliminary  to  casting 
the  glass  into  ])lates.  which  comprises,  a  tunnel  furnace 
ha^•ing  a  track  theretlu'ough,  a  series  of  cars  on  the 
track  for  carrying  the  pots,  a  moving  device  for  the 
cars  extendin.g  longitudinally  of  the  furnace,  engaging 
means  on  such  de\  iee  adapted  to  engage  the  car  next  to 
the  outlet  end  of  the  furnace  and  also  a  car  located 
outside  the  entrance  end  of  the  furnace,  but  adjacent 
tlicreto,  and  means  for  reciprocating  said  device  so  that 
on  the  forward  movement  thereof,  said  car  next  the 
outlet  end  of  the  furnace  is  mo^'ed  outside  of  and  awav 
from  the  furnace,  and  said  car  adjacent  the  entrance  is 
moved  into  the  furnace,  thereby  moving  all  of  the  other 
cars  in  the  furnace  ahead  one  car  length. 

6.  In  combination  in  apparatus  for  handling  and  treat- 
ing pots  containing  molten  glass  preliminary  to  casting 
the  glass  into  j)lates,  which  eomin-ises,  a  tinmel  furiuiee 
ha\  ing  a  track  therethrough  and  a  jjassagewav  longi- 
tudinally of  its  bottom  opening  upwardly,  a  series  of 
cars  on  tlie  track  for  carrying  the  pots,  a  mo\'ing  device 
for  the  ears  extending  longitudinally  of  the  passageway, 
means  extending  upwardly  from  said  device  for  engaging 
the  cars,  conduit  means  also  extending  longitudinally  of 
the  passageway,  and  means  for  circulating  a  cooling  lluid 
through  said  conduit  means. 

l,580,r2S.    Edge-holding  Device  for  Sheet-Glass 
Machines.  .John  H.  Fox,  Pittsburgh,  Pa.,  assignor 
to  Pittsburgh  Plate  Glass  Comjjany,  a  Corporation 
of  Pennsylvania.    Filed  May  2,  1924.    Serial  No. 
710. .509.    8  Claims.     (CI.  49—17.) 
1.  In  combination  with  apparatus  for  drawing  a  glass 
sheet  from  a  molten  bath,  means  for  preventing  inward 
movement  of  the  edge  of  the  sheet  comprising  a  pair  01 
lingers  sjmced  apart  so  that  they  will  straddle  the  edge 
of  the  sheet,  and  mechanism  for  mo\  ing  said  fingers  at 
intcr\'als  downward  along  the  edge  of  the  sheet  and  into 
the  tapering  base  thereof  to  thin  it  and  then  back  from 
such  position  along  substantially  the  same  path. 

1,5S(U2!).    Polishing  Runner.    Frederick  (ielstharp, 
Tarcntum,  Pa.,  assignor  to  Pittsburgh  Plate  (ilass 
Company,  a  Corporation  of  Pennsylvania.  Filed 
June   If),   192:5.    Serial   No.   045,857.  Henewcd 
October  10,  1925.    4  Claims.     (CI.  51  197.) 
1.  In  combination,  a  plate  glass  polishing  ruimer  com- 
prising a  supporting  block,  a  sheet  of  |)()lisliing  felt  on 
the  lower  face  of  the  block,  and  means  for  securing  the 
felt  to  the  block  consisting  of  tncaiis  cemented  to  the 
upper  sui'f'ace  of  the  felt  sliect  at  the  edge  thereof  and 
provided   with   holding  members  extending  upwardly 
through  the  block,  and  rcleasablc  securing  means  for 
the  up()cr  ends  of  said  members. 


1,580,1.30.    Apparatus   for   Making   Plate  Glass. 

Frederick  Gelstharp,  Tarcntum,  Pa.,  assignor  to 
Pittsl)urgii  Plate  Glass  Comi)any,  a  Corporation  of 
Pennsylvania.  Filed  July  9,  1925.  Serial  No.  42,5.30. 
4  Claims.    (CI.  49—38.) 


1.  In  combination,  a  glass  tank  having  a  forehearth 
or  extension  having  an  open  top,  a  pair  of  horizontally 
dri\'en  and  cooled  sizing  rolls  arranged  one  abo\'e  the 
other  in  said  open  top  with  the  lower  roll  partially 
immersed  in  the  molten  glass  in  the  forehearth,  and  a 
glass  receiving  bed  extending  laterally  from  a  j)oint 
adjacent  to  the  pass  between  the  rolls  for  carrying  away 
the  glass  which  is  formetl. 

1.580,135. — Apparatus  for  Maintaining  the  Level  in 
Glass  Tanks.    Joseph  S.  Gregorius,  Mount  Vernon, 
Ohio,  assignor  to  Pittsburgh  Plate  Glass  Company, 
a  Corjioration  of  Pennsylvania.   Filed  December  8, 
1921.  Serial  No.  753,039.    Renewed  Oetol)er  Kk 
1925.    0  Claims.     (CI.  49—54.) 
1.  The  combination  with  a  glass  furnace,  liaving 
obserAation  opening  in  one  of  its  walls,  of  a  float  of 
rcfi'actory  material  in  position  to  be  observed  through 
said  opening,  a  sighting  device  on  the  outer  side  of  said 
wall  in  line  with  said  opening,  and  means  for  determining 
the  vertical  j>osition  of  the  line  of  sight  of  such  sighting 
de\ice. 

1,580,14(1.    Apparatus  for   Making   Sheet  Glass. 

Walter  G.  Koupal,  INlount  Vernon,  Ohio,  assignor 
to  Pittsl)urgh  riate  Glass  Coni))any,  a  Corporation 
of  Pemisvlvania.  Filed  August  12,  1925.  Serial 
No.  49,744.     f  Claims.     (CI.  1.9—17.) 
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1.  In  combination  with  apparatus  arranged  to  draw 
a  glass  sheet  from  an  open  pool  of  molten  glass,  of  means 
for  preventing  inward  mo^•ement  of  the  edge  of  the  sheet 
in  said  pool,  comprising  a  shielding  ))late  spaced  above 
the  surface  of  the  pool,  but  closely  adjacent  thereto  and 
having  a  slot  extending  inward  from  its  edge  and  fitting 
round  the  edge  of  the  sheet,  and  means  for  a|)plying  a 
cooling  flow  of  air  to  the  upper  surface  of  the  jilate  on 
each  side  of  said  slot. 

1,580,150. — Apparatus  for  Drawing  Sheet  Glass. 

Robert  A.  Miller,  Jr.,  Tarentum,  Pa.,  assignor  to 
Pittsburgh  Plate  Glass  Company,  a  Corporation  of 
Pennsylvania.  Filed  May  9,  1923.  Serial  No. 
637.640.  Renewed  October  16,  1925.  9  Claims. 
(CI.  49—17.) 


1.  In  glass  drawing  apparatus  employing  a  glass  bath 
from  which  a  sheet  of  glass  is  to  be  drawn,  a  refractory 
member  provided  with  a  slot  lying  in  the  glass,  a  metal 
member  having  a  slot  portion  lying  in  the  bath  abo\e 
the  slot  in  the  refractory  member  with  the  sides  of  said 
slot  portion,  over  which  the  sides  of  the  glass  shc^t  arc 
drawn,  roughened,  and  means  for  cooling  the  ]iortion 
of  the  metal  slot  memljcr  in  contact  with  the  glass. 

1,580,156. — Process   and   Apparatus   for  Rolling 
Glass.    Grover  C.  Oakes,  Creighton,  Pa.,  assignor 
to  Pittsburgh  Plate  Glass  Company,  a  Corporation 
of  Pennsvlvania.    Filed  .Julv  9,  1925.    .Serial  No. 
42,490.    5  Claims.    (CI.  49—33.) 
1.  A  process  for  making  plate  glass  which  consists 
in  flowing  it  continuously  from  a  body  of  molten  glass 
between  a  pair  of  driven  sizing  rolls,  and  ])eriodicallv 
separating  the  rolls  to  permit  a  body  of  glass  to  pass 
therethrough  of  a  thickness  in  excess  of  that  of  the 
ribbon  which  is  lieing  produced. 

1,580,287.— Glass  Substitute.  .lulcs  .loseph  Colic  and 
Achilles  Colle,  Summit,  .\.  .1.,  assignors  to  Cello 
Products  Incorporated,  New  York,  N.  Y.,  a  Coi- 
poration  of  New  York.    Filed  March  20,  1924. 
Serial  No.  700,500.    6  Claims.    (CI.  91— 68.) 
5.  An  article  of  maruifacture  comprising  a  reticular 
metallic  base  covered  vv-th  a  flexible  transparent  film 
adapted  to  wet  the  strands  of  said  base  and  follow  the 
expansion  and  contraction  thereof,  the  thickness  of  said 
film  being  such  as  to  only  slightly  incase  the  top  portions 
of  the  strands  of  said  base,  and  the  body  portion  of 
said  film  being  substantially  disposed  in  horizontal 
planes  below  the  top  of  said  strands. 

1,581,338.— Continuous  Tank  Furnace.  Enoch  T. 
Femgren,  Toledo,  Ohio,  assignor  to  The  Libbey- 
Owens  Sheet  Glass  Company,  Toledo,  Ohio,  a 
Corporation  of  Ohio.  P'ilcd  October  27,  1923. 
Serial  No.  671,126.    14  Claims.    (CI.  49—54.) 


1.  A  furnace  for  sujjjjlying  molten  glass  to  a  pair  of 
glass-working  machines,  comi)rising  a  melting  tank,  a 
pair  of  parallel  refining  tanks  and  passages  connecting 
the  discharge  end  of  the  melting  tank  with  the  receiving 
end  of  the  refining  tanks,  the  passages  Ix-ing  narrower 
than  the  refining  tanks  and  having  their  outer  sides 
substantially  in  line  with  the  outer  sides  of  the  melting 
and  refining  tanks. 


8.  The  method  of  distributing  heat  to  a  pair  of  jiarallel 
refining  tanks,  which  are  fed  from  a  single  melting  tank, 
consisting  in  having  the  enclosed  heating  space  above 
each  refining  tank,  which  spaces  are  supplied  with  heat 
from  the  chamber  abo\  e  the  melting  tank,  overlap  the 
outer  sides  of  the  refining  tanks,  so  that  a  greater  portion 
of  this  heat  is  directed  abo^■e  the  outer  portions  of  these 
tanks,  and  a  lesser  portion  of  the  heat  abo\  e  the  adjacent 
portions  of  tlie  refining  tanks. 

1,581,922.  Glass  Feeder.  Enoch  T.  Ferngren,  Toledo, 
Ohio,  assignor  to  The  Owens  Pottle  Comi^any, 
Toledo,  Ohio,  a  Cori)oration  of  Ohio.  Filed  .January 
23,1924.  Serial  No.  689,021.  17  Claims.  (CI.  49-  55.') 


1 .  The  combination  of  a  container  for  molten  glass,  an 
animlar  member  projecting  upward  from  the  floor  of  the 
container  and  providing  an  open  bottomed  well  through 
which  glass  is  discharged  from  the  container,  means  for 
maintaining  a  sui)ply  of  molten  glass  within  the  coiUainer 
witii  the  le\  cl  of  the  gl'<ss  abo\  e  the  u])per  sinface  of  said 
member,  a  ]:)lunger  jn-ojecting  downward  into  the  well, 
and  means  to  periodically  reciprocate  the  plunger  up 
and  down. 

1 ,581 ,963. — Means  for  Delivering  Charges  of  Molten 
Glass.  Richard  La  I' ranee,  Toledo,  Ohio,  as- 
signor to  The  Owens  Bottle  Company,  Toledo, 
Ohio,  a  Corporation  of  Ohio.  Filed  .4ugust  11, 
1920,   Serial  No,  402,814.   6  Claims.    (Cl.  49— 55.) 
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3.  The  combination  of  h  receptacle  to  contain  molten 
glass,  having  a  discharge  outlet,  means  to  reciprocate  said 
receptacle  horizontallV,  an  implement  extending  mto 
the  glass  over  said  outlet,  m^ans  to  reciprocate  said 
implement  verticallv  in  svnchronism  with  the  horizontal 
movements  of  the  "receptacle  and  thereby  control  the 
discharge  of  glass,  and  a  cutter  beneath  said  outlet 
operating  in  synchronism  with  the  mo^•cments  of  said 
implement  to' sever  individual  masses  or  charges  ol 
glass. 


Arnold,  Pa.,  a  Corporation  of  New  Jersey.  Filed 
October  17,  1924.    Serial  No.  744,164.    5  Claims. 

(CI.  49—47.)  ^    ^  , 

1  In  the  method  of  annealing  and  cooling  sheet  glass, 
tb.e  steps  consisting  in  supplying  flat  hot  glass  to  a  l^ofi" 
zontallv  extending  leer,  passing  hot  gases  through  the 
Irer  in  streams  above  and  below  the  glass  and  withdrawing 
gases  over  substantially  the  entire  width  of  the  leer 
intermediate  the  ends  of  the  leer. 

2.  Apparatus  for  annealing  and  cooling  sheet  glass 
including  a  horizontallv  extending  leer  tunnel,  means  tor 
passing  sheet  glass  therethrough,  means  lor  introducing 
gaseous  streams  above  and  below  the  glass,  and  means 
intermediate  the  ends  of  the  leer  for  withdrawing  gases 
over  substantially  the  entire  width  of  the  leer. 
1,582,725.— Glass  Feeder.  Albert  R.  Reihel  and 
Josiah  H.  Williams,  Los  Angeles,  Caht.  l^i'f^ci 
December  29,  1924.  Serial  No.  758,685.  17  Claims. 
(CI.  49—55.) 


GRANTED  APRIL  27,  1926. 

1  ^S'?  132  —Method  of  Controlling  the  Temperature 
of  Cast  Glass  in  the  Manufacture  of  Sheet  Glass 
bv  Vertical  Dravi^ing.     Ernest  Delacuvellerie, 
Dampremv,   Belgium,   assignor   to   The  Societe 
\nonvme""  Brevets  Fourcault,"  Dampremy.  Bel- 
gium," a  Corporation  of  Belgium.    Filed  April  16 
iq28     Serial  No.  632,497.  3  Claims.   (CI.  49—1..) 
1   The"  method  of  controlling  the  temperature  ot 
molten  glass  in  the  manufacture  of  sheet  glass  in  glass 
drawina  furnaces  consisting  in  applying  licat  locally  to 
the  i  .ort,ions  of  the  body  of  molten  glass  lying  contiguous 
to  the  walls  of  the  furnace  before  the  glass  reaches  .he 
drawin<T  chamber  of  the  furnace  whercb>'  to  maintain 
the  entire  mass  of  molten  glass  at  a  uniform  temperature 
dunne  dra'ving  operation. 

1  582  335  -Apparatus  for  Molding  and  Annealing 

'     Glass.  Walter  G.  Clark,  New  York,  N.  Y  Filed 
May  11,  1920.     Serial  No.  380,466.     16  Claims. 

1    lI'  Combination,  an  annular  frame  rotatablc  on 
its  own  diameter  and  provided  with  inwardly  pointing 
edge  flanges  forming  an  interior  channel  way  nronnd 
th^  frame     a  combined  mold  and  furnace  body  .portion 
disposed  within  said  frame  and  provided  with  a  pair 
of  peripheral  supporting  flanges  together  forming  an 
outlardly  opening  channel  ;   supporting  rings  disposed 
between  "said  supporting  flanges  resi>cctively  and  t h< 
ad  acent  edge  flanges  of  the  frame;  rollers  rotatablv 
mounted  on  said  rings  radial  thereto  and  engaging  said 
flanges  for  rotatablv  supporting  the  body  poi;t  ion  against 
movement  in  the  direction  of  its  axis  ;  a  series  ol  rollers 
mounted  on  one  supporting  flange  and  engagmg  he 
fJame  to  hold  the  body  portion  rotatably  mounted 
c  ^Txial  with  the  frame  ;   a  lid  portion  forming  with 
snid  body  portion  a  disk  shaped  cham})er  ;  and  means 
for  rotating  the  body  portion  as  the  frame    /"tatc<  . 
582  496.    Method  and  Apparatus  for  Annealing 
and  Cooling  Sheet  Glass.  Otis  A.  Wdls,  Arnold, 
Pa.,  assignor  to  Window  Glass  Machine  C  ()m])any, 


17  In  a  glass  feeder,  a  glass  discharge  chamber  havmg 
a  discharge  orifice,  a  reciproeatory  plunger  movable  with 
relation  to  said  orifice,  a  vibratory  plunger  actuating 
lever  fulerumed  at  one  end  and  pi^^otally  coupled  to  the 
plunger  at  its  opposite  end,  a  cam,  and  motion  trans- 
mitting mechanism  between  the  cam  and  the  lever  acting 
on  the  latter  between  its  ends,  said  mechanism  compris- 
ing a  member  vibrated  by  the  cam  and  a  member  for 
transmitting  Aibratory  motion  from  said  vibratory 
member  to  the  vibratory  plunger  actuating  lever,  said 
members  being  adjustable  relatively  to  each  other  and 
to  said  lever  for  varx'ing  the  vibratory  motion  ol  tiie 
latter  and  the  stroke  of  the  plunger. 
1  582  808  —Process  of  Grinding  and  Polishing  Glass 
'     Plates.  Lambert  von  Reis,  Herzogenrath,  Germany. 

Filed  .Julv  14,  1925.    Serial  No.  43,57'J.   2  Claims. 

(CI.  51—278.) 


1  The  process  of  grinding  and  polishing  glass  plates 
passin.v  beneath   a   series   of  grinding  and  polishing 
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appliances  aiTanged  in  succession  to  one  another,  which 
consists  in  imparting  to  the  polishing  appliances  a 
movement  in  the  direction  of  the  feed  of  the  glass  so 
as  to  cause  a  vacant  space  to  be  at  intervals  formed 
between  the  foremost  grinding  appliance  and  the  rear- 
most polishing  appliance  and  inserting  a  polishing 
appliance  with  clean  felts  into  the  said  vacant  space, 
for  the  purpose  of  avoiding  an  interruption  of  the  polisli- 
ing  operation. 

GRANTED  MAY  4,  1926. 
1,583,046. — Leer  for  Annealing  Glassware.  Henry 
W.  Ingle,  Hartford,  Conn.,  assignor  to  Hartford- 
Empire  Company,  Hartford,  Conn.,  a  Corporation 
of  Delaware.    Filed  March  31,  1925.    Serial  No. 
19,613.  13  Claims.   (CI.  49— 47.) 
1.  A  glass  annealing  leer  comprising  a  tunnel  having 
a  heated  floor,  and  an  endless  carrier  ha\'ing  one  side  of 
its  ware-bearing  stand  in  direct  contact  with  said  floor 
and  the  other  side  thereof  in  direct  contact  with  the 
ware. 

1,583,424. — Glass -forming  Machine.  John  F.  Rule, 
Toledo,  Ohio,  assignor  to  The  Owens  Bottle  Com- 
pany, Toledo,  Ohio,  a  Corporation  of  Ohio.  Filed 
September  29,  1922.  Serial  No.  591,238.  14  Claims. 
(CI.  49—9.) 

12.  In  a  glass  forming  machine,  the  combination  of  a 
rotary  mold  carriage,  molds  thereon,  a  mold  bottom 
associated  with  each  mold,  heads  on  which  the  mold 
bottoms  are  mounted,  and  stationary  cam  tracks  each 
controlling  certain  of  said  heads  and  operable  as  each 
head  reaches  a  predetermined  point  in  its  rotation  with 
the  mold  carriage,  to  lower  said  head  and  tilt  the  mold 
bottom,  each  cam  track  operable  to  effect  the  t'lting 
of  the  mold  bottoms  under  its  control  independently 
of  the  other  cam  tracks  and  at  a  different  rotative  position 
of  the  molds. 

1,583,428. — Mechanism  for  Transferring  Ware  from 

Leers.  Leonard  D.  Soubier,  Toledo,  Ohio,  assignor 
to  The  Owens  Bottle  Company,  Toledo,  Ohio,  a 
Corporation  of  Ohio.     Filed  December  15,  1922. 
Serial  No.  607,121.    23  Claims.    (CI.  198—27.) 
1.  The  combination  of  a  leer,  leer  pans  therein  com- 
prising means  to  hold  articles  in  upright  position  on  the 
pans,  a  transfer  device  at  the  discharge  end  of  the  leer, 
and  means  operable  to  actuate  said  transfer  de\'ice  and 
cause  it  to  transfer  the  leer  j)ans  from  the  discharge  end 
of  the  leer  to  a  position  external  to  the  leer  and  discharge 
the  articles  from  the  leer  pans. 

1,583,464. — Method  of  Forming  Glassware.  William 
Ct.  Housekeeper,  .South  Orange,  X.  J.,  assignor  to 
Western  Electric  Comjiany,  Incorporated,  New  York, 
N.  Y.,  a  Corporation  of  New  York.    Filed  September 
13,1924.  Serial  No.  737,453.  5  Claims.  (CI.  49— 84.) 
1 .  The  method  of  forming  glassware  which  comprises 
forming  a  core,  applying  a  thin  layer  of  foil  to  said  core, 
pressing  melted  glass  on  said  foil,  removing  the  core, 
and  thereafter  removing  the  foil. 

4.  The  method  of  forming  glassware  having  exact 
interior  dimensions  which  comprises  forming  a  core  of 
approximately  the  dimensions  of  the  passage  desired, 
applying  thin  metallic  foil  to  the  surface  of  said  core, 


oxidising  the  metal  foil,  surrounding  said  core  and  foil 
with  a  glass  vessel  of  slightly  larger  interior  dimensions, 
fusing  said  glass  by  heat,  ])ressing  the  fused  glass  in 
contact  with  said  foil,  slowly  cooling  said  glass  vessel, 
removing  said  core,  and  thereafter  dissolving  said  metal 
foil  in  acid. 

1,583,541. — Forming  Continuous  Sheet  Glass,  Enoch 
T.  Ferngren,  Toledo,  Ohio,  assignor  to  The  Libliey- 
Owens   Sheet   Glass   Company,   Toledo,   Ohio,  a 
Corporation  of  Ohio.    Filed  Februarv  25th,  1924. 
Serial  No.  694,930.    42  Claims.    (CI.' 49  17.) 
8.  In  the  art  of  making  sheet  glass,  the  method  of 
handling  the  glass  before  forming  the  sheet  which  con- 
sists in  delivering  the  glass  originally  as  a  relatively  wide 
and  shallow  flow  toward  and  over  the  exterior  of  a  hori- 
zontally positioned  member  in  a  manner  to  div  ide  the 
glass  into  two  shallower  flows  proceeding  downwardly 
on  said  member,  in  uniting  said  flows  into  a  single  flow 
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beneath  said  member,  and  thereafter  in  again  dividing 
and  reuniting  the  said  single  flow  in  a  similar  fashion 
prior  to  the  application  of  drawing  force  thereto. 

1,583,542. — Apparatus  for   Cutting   Sheet  Glass. 

Enoch  T.  Ferngren,  Toledo,  Ohio,  assignor  to  The 
Libbey-Owens  Sheet  Glass  Company,  Toledo,  Ohio, 
a  Corporation  of  Ohio.  Filed  March  31,  1924.  Serial 
No.  703,032.    8  Claims.    (CI.  49—48.) 
1.  In  combination  with  means  for  feeding  a  sheet  of 
glass  longitudinally,  a  sheet  scoring  mechanism  com- 
prising a  cutter  member,  a  cutter-carrying  arm,  means 
for  holding  the  cutter  yieldingly  against  the  sheet, 
means  supporting  the  opposite  face  of  the  sheet,  and  a 
carrier  for  the  arm  and  supporting  means  adapted  to 
move  with  the  sheet  at  right  angles  to  its  direction  of 
travel. 

GRANTED  MAY  11,  1926. 
1,583,779. — Process  and  Apparatus  for  Making 
Sheet  Glass.    Karl  L.  W.  Core,  Ford  City,  Pa., 
assignor  to  Pittsburgh  Plate  Glass  Company,  a 
Corporation  of  Pennsylvania.    Filed  Julv  9,  1925. 
Serial  No.  42,519.    4  Claims.  (CI.  49—33.) 
1.  A  process  for  making  sheet  glass  which  consists  in 
flowing  the  glass  from  a  molten  bath  to  the  j^ass  between 
a  pair  of  forming  rolls,  driv  ing  the  rolls  at  the  same 
peripheral  speed,  and  shifting  the  relation  of  one  of  the 
rolls  to  its  driving  means  to  bring  the  rolls  into  parallelism 
in  case  they  become  bowed  away  from  each  other  in 
service. 

1,583,793. — Apparatus  for  Making   Sheet  Glass. 

William  Owen,  Pittsburgh,  Pa.,  assignor  to  Pitts- 
burgh  Plate  Glass  Company,  a   Corporation  of 
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Pennsvlvauia.  Filed  Sej^tember  26,  1922.  Serial 
No.  590,631..   4  Claims.    ((1.  49—32.) 


V;/;:^f.,^.;;:^\^\m\^^ 


1.  In  comliination  in  apparatus  for  making  sheet  glass, 
a  pair  of  o])])osing  tank  receptacles  each  containing  a 
batli  of  molten  glass,  and  pro^■ided  with  op])osing  lateral 
outlets,  a  ])air  of  n^lls  opposite  each  outlet  in  close 
proximitj^  thereto  to  receixe  the  glass  therefrom  witli 
the  passes  therebetween  under  the  head  pressure  in  said 
receptacles  and  with  the  lower  members  of  such  pairs 
of  rolls  spaced  so  as  to  pro^■ide  a  vertical  pass  there- 
between adapted  to  receive  and  press  togeth.er  the 
i-ibbons  formed  between  the  pairs  of  rolls,  and  means  for 
rotating  at  least  one  roll  of  each  of  said  pairs  of  rolls. 
1,583, SOT. — Grinding   Machine.      Jacob  Soderberg, 
Pittsburgh,  Pa.,  assignor  to  Pittsburgh  Plate  (Jlass 
Company,  a  Corporation  of  Pennsylvania.  I'lled 
October  11,  1922.    Serial  No.  593,760.    2  (  hiims. 
(CI.  51—110. 


1.  A  grinding  machine  for  sheet  glass  comprising  a 
bed  or  table  mounted  for  longitudinal  movement  and 
carrying  the  glass  sheet  to  be  surfaced,  a  plurality  of 
horizontal  grinding  discs,  having  their  centers  open, 
arranged  in  two  sets  or  series  along  the  table  with  their 
axes  of  rotation  off  center  with  respect  to  the  longitudinal 
center  line  of  the  table  and  of  such  diameter  tliat  each 
disc  extends  out  past  both  of  the  side  edges  of  the  sheet 
a  substantial  distance,  one  set  or  series  of  said  discs 
having  their  axes  to  one  side  of  such  center  line,  and  the 
other  set  or  series  having  their  axes  on  the  other  side 
of  such  center  line,  but  all  of  said  axes  being  located 
inward  from  the  side  edges  of  the  glass  sheet,  and  ineans 
for  rotating  the  discs. 

1,583,817.  -Apparatus   for   Making   Plate  Glass. 

William  G.  Watson,  Ford  City,  Pa.,  assignor  to 
Pittsburgh  l*late  Cilass  ('ompany,  a  Corj)oration  of 
Pemisylvania.  Filed  August  18,  1923.  Serial  No. 
658,174.  2  Claims.  (CI.  49—3.) 
1.  Apparatus  for  making  plate  glass  comijri-iiig  a 
pot  melting  furnace,  a  casting  table,  and  a  tunnel 


soaking  kiln  with  its  discharge  end  located  at  a  point 
adjacent  the  casting  table,  and  nieans  for  carrying  the 
glass  melting  pots,  containing  the  glass  which  has  been 
melted  and  fined  in  the  fiu-naee  through  the  kiln. 
1,583,932.    Method   and   Apparatus   for  Feeding 
Molten  Glass.    Jolm  R.  Keller,  Glenshavv,  Pa., 
assignor  to  Hartford-Fmpire  Company,  Hartford, 
Conn.,  a  Corporation  of  Delaware.    Filed  .June  26. 
1923.  Serial  No.  647,839.  11  Claim;,.   (CI.  49— 55.) 


2.  Ajiparatus  for  feeding  molten  glass,  comprising 
a  container  for  the  glass  luu  ing  a  downwardly  ojiening 
discharge  outlet,  means  for  su))plying  glass  continuously 
to  said  outlet,  a  vertically  reeiprocable  cup  dis]wsed 
beneath  said  outlet  and  having  a  discliarge  opening  in 
\'ertica!  alignment  with  the  diseh.arge  outlet  of  said 
container,  a  stationary  ]oost  associated  with  said  cup 
and  having  its  lower  end  in  vertical  alignment  with  the 
discharge  o])ening  of  said  cup,  the  said  post  lun  ing 
passages  for  the  discharge  of  gla.<.s  laterally  into  said 
cup. 

1,584,241. — Apparatus  for  Annealing  Glassware. 

Vergil  jMulholland,  West  Hartford,  Conn.,  assignor 
to  Hartford-Fmpire  Company,  Hartford,  Conn.,  a 
Cor]K)ration  of  Delaware.    Filed  Augu.st  27,  1925. 


Serial  No.  52,752.  11  Claims.  (CI.  49 — 17.) 
1 .  A  glass  annealing  lehr  ('om])rising  a  tunnel  having 
a  bottom,  a  flexible  endless  conve^'or  lun  ing  its  ware- 
bearing  strand  extending  through  said  tunnel  and  in 
contact  with  said  bottom,  a  s])r()eket  chain  secured  to 
each  edge  of  said  conveyor,  and  mechanism  for  dri\  ing 
said  chains. 
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The  following  abs/racls  are  taken  from  the  Illii<:trat:(/  Offirial 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  front 
'he  Patent  Office,  25,  Southampton  Buildings,  London,  W.C., 
brice  1/-  each. 

248,369.— Making  Firebricks.  Pfalzisclie  Clianiotte- 
und  Thoiiwerke  (Schiffer  &  Kircher),  Akt.-CJcs., 
Griinstadt,  Rheinpfalz,  Gernianv. — (Assignees  of 
Waga]ioff,  G.  ;  80,  Grossbcercnstrasse,  IVrlin.) 
Febniary  22,  1926,  No.  5075.  Conxention  date, 
February  25,  1925.  Not  yet  aecei)tcd.  Abridged 
as  open  to  inspeetion  under  Sect.  91  oi'  the  Aet. 
(Class  87  (i).) 

Firebricks  are  made  by  taking  refractory  clay,  witliout 
any  adniixtiu-e  of  lean  materials,  reducing  the  moisture 
content  to  not  more  than  twenty  per  cent,  by  weight, 
disintegrating  it  to  a  size  of  granule  \  arying  from  dust- 
like fineness  u)>  to  10  millimetres,  mixing  the  various 
sizes  of  granules  intimately,  pouring  the  mixture  into 
moulds  and  compressing  it,  then  firing  in  the  usual  way. 
248,403. — Perforating  Glass.    Corning  Glass  Works, 
Walnut    Street,    Corning,    New    York,    U.S.A. — 
(Assignees  of  Littleton,  .J.  T.  ;  31,  p:ast  5th  Street, 
and  Smith,  C.  R.  :  87,  West  Erie  Avenue,  both  in 
Corning.  New  York,  U.S.A.).    March  2,  1926,  No. 
5878.    Convention  date,  March  2,  1925.    Not  yet 
accepted.    Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.    (Class  56.) 


A  method  of  perforating  a  glass  article  consists  in 
heating  the  article  to  the  temperature  at  which  the  glass 
will  conduct  electricity,  and  then  |)assing  a  current 
through  the  body  of  the  article  so  that  the  glass  is  melted 
by  the  heat  resulting  from  the  resistance  it  offers  to 
the  passage  of  the  current.  A  device  for  ])eri'oratiiig  a 
flat  piece  of  glass  comprises  a  table  11  having  a  top  12 
of  insulating  material,  a  mmibcr  of  electrodes  22  sup- 
ported above  the  table,  and  a  corresponding  lujnibcr  ol' 
lower  electrodes  25  supported  in  an  opening  13  in  the 
table.  The  upper  electrodes  can  be  raised  or  lowered  by 
handles  35  and  the  lower  electrodes  can  be  dcjircssed 
against  the  action  of  springs  52  by  means  of  a  hand  lever 
58.  A  die  15,  provided  with  holes  corresponding  to 
the  perforations  required  in  the  glass,  is  fitted  in  a 
recess  above  the  opening  13.  In  use,  a  piece  of  glass 
100,  heated  to  the  necessary  temperature,  is  placed  on 


the  table  and  is  jiushcd  against  stops  16  by  a  hold(;r  19. 
The  upi)cr  electrodes  are  now  lowered  into  contact  with 
the  glass,  the  lower  electrodes  being  held  against  the 
glass  by  the  springs  52.  The  electric  current  from  the 
leads  90,  91  passes  through  the  hot  glass  between  the 
electrodes  and  raises  its  tem])erature.  When  the  glass 
is  soft,  the  handles  35  are  moved  to  push  the  upper 
electrodes  through  the  glass  to  form  the  perforations,  the 
lexer  58  being  moved  at  the  same  time  to  remove  the 
lower  electrodes.  The  ]iarts  of  the  apparatus  may  be 
suitably  arranged  to  enable  perforations  to  be  made  in 
cvlindeVs  or  other  ])artly  enclosed  vessels,  or  such  articles 
as  dental  shields.  The  knobs  of  glass  forced  out  by  the 
electrodes  may  be  formed  into  various  shapes,  such  as 
beads,  by  suitably  shaping  the  electrodes.  The  per- 
foration could  also  be  formed  by  using  a  hollow  electrode 
and  directing  a  jet  of  air  through  it  instead  of  forcing 
the  electrode  itself  through  the  glass.  When  large  per- 
forations are  being  made  through  thick  pieces  ol  glass, 
the  electrodes  may  be  separated  when  the  current  Hows, 
so  that  the  are  thus  formed  may  assist  in  softening  the 
glass.  The  operation  is  facilitated  by  the  use  of  heat- 
resisting  glasses  such  as  those  described  in  Specification 
100,738. 

248,678. — Bottles.    Alexander,  A.  S.,  372,  Stanstead 
Road,  Catford,  London.    November  25,  1925,  No. 
29762.    Drawings  to  Specification.    (Class  125  (i).) 
Fittings  to  indicate  bottles  containing  poisons  and 
non-potable  substances. — Medical  bottles  other  than 
those  contaming  medicine  to  be  taken  internally  are 
])ro\  ided  with  corks  formed,  on  that  jiart  which  projects 
from  the  bottle,  with  two  or  more  prominent  pointed 
])rojections  cut  from  the  substance  of  the  cork.  Specifica- 
tion 16513/90  is  referred  to. 

248,460. — Glass  Manufacture.  Kephart,  A.  T.,  8, 
Western  A\cnue,  Rrcnt,  Golders  Green,  London. 
December  3,  1921.  No.  29012.  (Class  56.) 
Forming  articles  from  tubular  blanks. — A  machine  for 
shaping  the  ends  of  tubular  glass  blanks,  in  the  manu- 
facture of  phials  and  like  receptacles,  comprises  means 
for  moving  a  blank  in  a  direction  at  right-angles  to 
its  axis  from  a  magazine  to  a  stationary  position,  means 
for  rotating  the  blank  in  this  jjosition  and  for  subjecting 
one  eiul  to  a  preliminary  heating,  means  for  moving 
the  blank,  in  the  same  direction  as  before,  to  another 
stationary  position  where  it  is  rotated  and  its  hot  end 
subjected  to  intense  heating,  and  mechanical  devices 
for  shaping  or  necking  the  hot  end.  The  tubes  2  are 
stored  in  an  inclined  magazine  and  they  are  released 
one  at  a  time  by  gates  37,  38  which  are  withdrawn 
alternately  and  allow  a  tube  to  roll  on  to  a  carrier  9. 
The  carriers  are  attached  to  parallel  endless  chains  10 
which  pass  around  sprocket  wheels  5,  6,  and  the  move- 
ment of  the  chains  first  conveys  a  tube  to  a  position 
above  a  heating-burner  12.  At  this  jjosition,  the  tube 
is  sui)i)orted  by  pairs  of  rollers  14,  15,  and  a  roller  13 
makes  contact  with  the  tube  and  rotates  it  while  one 
end  is  subjected  to  a  prelininary  heating  by  the  burner 
12.  The  roller  13  is  inclined  to  the  direction  of  movement 
of  the  tube,  so  that  the  tube  end  is  forced  against  a  stop 
20  and  is  held  against  disj^lacement  in  the  direction  of 
its  axis.  After  tlie  ])reliminarv  heating,  the  rollers  14, 
15  and  the  roller  13  are  mo\cd  apart,  and  the  chains 
move  the  tube  to  the  next  stationary  position  where  it 
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is  again  supported  by  rollers  17, 18  and  rotated  by  a  roller 
19  as  before.  In  this  position,  the  hot  end  of  the  tube 
is  furtlier  heated  by  burners  21,  22.  When  the  glass  is 
plastie,  a  plug  25  moves  into  the  end  of  the  tube  and 
dies  23,  24  are  closed  on  to  it,  and  the  dies  and  plug 
together  form  the  end  of  the  rotating  tube  to  the  desired 
sha])e.  After  removal  of  the  plug  and  dies,  the  chains 
10  move  again  and  the  finished  tube  is  discharged  from 
the  machine. 


218,934. — Electric  Insulators  ;  Glass  Manufacture. 

Haddan,  R.,  31,  Bedford  ^Street,  Strand,  London. — 
(Corning  Glass  Works  ;    Walnut  Street,  Corning, 
New  York,  U.S.A.)     March  30,  1925,  No.  8483. 
(Classes  36  and  56.) 
A  method  of  making  a  liigh  tension  electric  insulator 
of  the  kind  having  an  embedded  sus])ension  pin,  consists 
in  j)ressing  the  pin  into  plastie  insulating  material  to 
embed  it  therein,  and  then  moving  the  pin  relatively  to 
the  material  to  form  a  space  between  them. 

Insulators. — The  insulator  comprises  a  body  A,  Fig.  4, 
of  some  suitable  insulating  material,  which  may  1k> 
bakelitc  or  the  like,  V)ut  is  prclcriibly  a  low-expansion 
glass,  such  as  the  glasses  described  in  S|)ccification 
100,738.  It  has  a  skirt  li,  with  depending  petticoats  C, 
and  a  knob  1)  of  wliich  the  lower  portion  d  is  bevelled 


inwardly  to  provide  a  neck  portion  E.  A  cap  G  fits 
over  the  knob  D,  and  screws  on  to  a  ring  K  which  is 
made  in  two  semicircular  parts  that  fit  around  the  neck  E. 
A  gasket  L,  of  cork  or  other  suitable  material,  is  inserted 
between  the  cap  and  the  top  of  the  knob  D,  and  a 
gasket  M  of  lead,  solder,  or  other  soft  material  is  inter- 
posed between  the  ring  K  and  the  bevelled  portion  of 
the  knob.  The  suspension  pin  N  comprises  a  head  P 
having  a  depending  shank  p  which  is  screwed  into  a 
lower  part  R.  The  head  is  preferably  of  conical  shape, 
but  it  may  be  of  other  shapes  so  long  as  the  head  is 
larger  than  the  opening  in  that  part  of  the  insulator 
surrounding  the  pin.  A  gasket  U  of  lead  or  solder  is 
interposed  between  the  head  and  the  insulator  to  cushion 
the  head  and  to  distribute  the  load.  The  pin  may  also 
be  made  in  one  piece. 


Pressing. — A  device  for  making  the  insulators  of  glass 
comprises  a  pressing-plunger  4,  Fig.  1,  and  a  mould 
having  a  two  part  body  2,  a  base  1,  and  a  removable 
ring  plate  3.  The  base  has  an  uj^standing  boss  6,  which 
is  bored  axially  to  receive  a  valve  8  that  can  be  raised 
or  lowered  slightly  by  means  of  an  eccentric  11.  The 
plunger  4  has  an  axial  bore  18  containing  a  carrier  19 
into  the  lower  end  of  which  the  head  P  of  the  suspension 
pin  is  screwed.  After  the  insulator  has  been  pressed, 
a  rod  24  is  turned  to  detach  the  pin  P,  and  the  phmger 
is  lifted.  The  mould  is  then  covered  by  a  jig  somewhat 
similar  in  construction  to  the  plunger.  The  cam  11  is 
turned  to  lower  the  valve  8,  and  the  pin  P  is  pressed 
farther  into  the  glass,  the  movement  of  the  \ii\ve  8 
leaving  sjiace  for  the  movement  of  the  glass.  After 
removal  of  the  jig,  the  pin  P  is  left  embedded  in  the 
glass,  but  sjwiceci  from  the  sides  of  the  cavity.  Molten 
lead  or  solder  is  poured  around  the  ])in,  after  the  glass 
has  been  annealed,  to  form  the  gasket  U,  Fig.  4. 

248,013.— Glass  Manufacture.    Marks,  K.  C.  R.,  57, 
Lincoln's    Inn    Fields,    London. — (Libbey-Owens 
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Sheet  Glass  Co.  :  Toledo,  Ohio,  U.S.A.)    April  8, 

1925,  \o.  9408.  (Class  56.) 
Drawing. — Relates  to  the  method  of  making  sheet 
glass  in  which  molten  glass  (lows  on  to  the  top  of  a 
wedge-shape  slab  and  tlien  runs  down  the  sides  of  the 
slab  in  two  streams  which  unite  at  the  lower  edge  to 
form  a  sheet.  According  to  the  invention,  the  casing 
containing  the  slab  is  adjustable  to  or  from  the  outlet 
in  the  tank  furnace  in  order  to  control  the  amount  of 
glass  drawn  from  the  tank.  The  glass  is  melted  in 
a  tank  furnace  10,  and  flows  to  a  shallow  refming-end 
12  whence  it  passes  through  an  aperture  14  in  a  stream  3. 


The  outlet  14  is  surrounded  by  a  casing  16  that  forms  a 
heating-chamber,  and  a  second  casing  22  telescopes 
within  the  easing  16,  and  is  moved  vertically  by  means 
of  screws  41.  A  hopper  24  is  mounted  at  the  upper 
end  of  the  casing  22,  and  the  sheet-fomiing  slab  27  is 
mounted  below  a  distributing-slot  26  at  the  lower  end 
of  the  hopper.  The  stream  3  of  glass  flows  into  the 
hopper  and  forms  a  pool  25,  whence  it  flows  through  the 
slot  26  into  a  trough  28  formed  on  the  upper  edge  of  the 
slab.  The  glass  then  flows  down  the  sides  of  the  slab 
and  forms  a  sheet  31  which  is  drawn  away  by  suitable 
drawing-apparatus  36.  By  moving  the  casing  22  ver- 
tically, the  mass  of  the  portion  of  the  sheet  31  suspended 
from  the  slab  27  can  be  altered,  and  the  drawing-force 
is  correspondingly  altered.  The  amount  of  glass  flowing 
into  the  pool  25  is  controlled  by  raising  or  lowering  a 
gate  13.  The  lower  edge  of  the  slab,  instead  of  being 
straight  may  be  curved  so  that  the  glass  flowing  into 
the  central  portion  of  tlie  sheet  remains  on  the  slab  longer 
than  that  which  flows  into  the  edges  of  the  siicct.  The 
upper  edge  of  the  slab  may  also  extend  through  the  slot 
26  into  the  hopper.  In  another  construction,  a  passage 
may  extend  from  the  trough  28  downwards  through  the 
body  of  the  slab  so  that  a  jwrtion  of  the  glass  will  flow 
through  the  passage  and  join  the  streams  flowing  over 
the  sides.  Electric;  heating-elements  may  be  embedded 
in  the  slab  to  enable  the  temperature  of  the  streams 
of  glass  to  be  regulated.  The  slot  26  may  have  metallic 
lining  members,  the  lower  edges  of  which  are  flared 
outwardly  to  prevent  the  formation  of  dog  metal  along 
the  side  walls  of  the  slot. 

219,122. — Silvering  Mirrors,  &c.  .\Ictalli<]uc  Spolcc- 
nost  S.H.O.  I'odniky  Pro  Pokovovani  and  Uural 
Zrcadleni  a   Pokovovani   Skla   Kommand,  Spol, 


Epstein  &  Spol,  Prague.    March  10,  1926,  No.  6700. 

Convention  date,  March  11,  1925.  Not  yet  accepted. 

Abridged  as  open  to  ins])cctic)n  under  Sect.  91  of 

the  Act.  (Class  93.) 
In  the  production  of  specula,  mirrors,  and  like  reflect- 
ing dc\  ices,  a  layer  of  water  glass  is  applied  lictwcen 
the  reflecting  layer  and  the  usual  jirotectivc  metallic 
coating.  A  suitable  composition  comprises  water  glass, 
caustic  potash  lye  and  water,  the  composition  being 
boiled  before  ai:)]ilication. 

249,152. — Furnaces.  Kigncll,  E.  II.,  Faymoreau-les- 
Mines,  Vendee,  France,  and  Kigncll,  E.  P.,  118, 
Valhallavagen,  Stockholm.  M-irch  12,  1926,  No. 
6947.  (Convention  date,  March  14,  1925.  Not  yet 
accepted.  Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.    (Class  51  (i).) 
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Regenerators  ha\ing  the  regenerating  material  or 
filling  with  ])assages  therethrough  terminating  at  two 
ends  of  the  filling,  are  provided  at  each  of  these  ends 
with  rotating  valve  devices  adapted  to  conduct  different 
fluids  alternately  through  the  same  passages  of  the 
material.  As  shown  adapted  for  three  different  fluids, 
the  a])paratus  comj^rises  a  casing  1  through  which  passes 
one  fluid  a  and  which  contains  the  regenerating  material 
2  ;  arranged  within  this  casing  are  an  annular  inlet  36 
for  a  second  fluid  h  supplied  through  a  lateral  pi})e  bh, 
and  a  central  circular  inlet  3c  for  the  third  fluid  c 
supplied  through  a  lateral  pipe  5c.  Corresponding  out- 
lets 46,  4c  are  provided,  and  the  inlets  and  outlets  are 
governed  by  rotary  vah'e  discs  7,  8,  having  openings 
lOfl,  106,  ibc,  Fig.  2,  for  the  three  fluids  «,  h  and  c 
respectively.  Attached  to  the  discs  7,  8  are  radial 
plates  9  separating  the  openings  and  bearing  against 
the  regenerating  material  2,  and  the  discs  are  secured 
to  a  shaft  11  journaled  in  a  central  pipe  12  so  that 
when  the  discs  are  rotated  each  part  of  the  regenerating 
material  will  in  turn  be  passed  by  the  different  fluids. 
Preferably  the  discs  arc  given  a  slow  continuous  rota- 
tion, as  by  jiroviding  vanes  in  the  openings  so  that  the 
discs  are  rotated  by  the  fluids  passing  through  the 
apparatus,  or  they  may  be  driven  from  piniips,  fans,  etc., 
used  to  force  the  fluids  through  the  apjiaratus.  Th.c 
regenerating  material  may  consist  of  metal,  glass,  brick, 
etc.,  and  may  have  the  shape  of  plane  or  corrugated 
jilates,  pipes,  balls,  etc.  The  passages  in  the  regenerative 
material  may  or  may  not  be  axial,  and  the  o])enings  in 
the  two  valve  discs  may  be  different  in  size,  shai)e  and 
position.  A  modification  is  described  adapted  for  two 
gases,  in  which  fans  with  adjustable  blades  are  arranged 
within  the  easing  1,  the  valve  discs  arc  pro\  idcd  with 
scaling  strips,  and  perforated  pipes  supplying  conn)resscd 
air  or  steam  for  cleaning  are  arranged  within  the  re- 
generating material. 
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Latest   British  Patents. 

Applications  for  Patents. 

10189— April  19,  1926.    (January  15.)    I,.  Rainclion.  Ash-pans 

for  gas-producer  furnaces. 
10228— Aprill9,  1926.  J .  B.  .Sanders.  Non-rcfillable  bottle. 
10412— April  20,  1926.    ((iermany  April  3,  1925.)  Netallwerk 

AVasungen  Ges.    Closing  devices  for  bottles. 
10432— April  20,  1926.    J.  D.  iMitchell.    Closures  for  jars,  etc. 
10488— April  21,  1926.    F.  ruiplebv.  Oas-gencrators. 
10523— April  21,    1926.    ().    Waudcrlich  &  Co.      W.  Linder. 

Regenerative  furnaces,  etc. 
10853— April  24,  1926.    F.  R.  Lang.    Closures  for  bottles. 
10920— April  26,  1926,    A.  A.  Lambsrti.    Oil-gas  burner. 
11014— April  26,  1926.    C.       Hider.    Steam,  etc..  gas  blowers 

for  gas  producers. 
11164 — April  28,  1926.     (Germany,  May  4,  1925.)    F.  Riechers. 

IManufacture  of  plate  glass, 
11360— April  30,  1926.    W.  J.  W.  Lumljard.    R.  Phillips.  Lid 

for  bottle. 

11428— April  30,  1926.    J.  Askey.    H.  C.  Wallis.    Means  for 

securing  cap  closures  on  bottles,  etc. 
11458— April  30,  1926.    K.  A.  Robinson.    H.  C.  Wallis.  Cap 

closures  for  bottles,  etc. 
11472— Mav  1,  1926.    G.W.Parker.    Non-refillable  bottle. 
11600— May  3,  1926.     (Germany,  June  11,  1925.)  M.  Bicheroux. 

Manufacture  of  plate  glass. 
11640— May  3,  1926.    N.  Swindin.  Siphons. 
11699— May  4,  1926.    (France,  March  3.)  Soc.  Anon.  d'Etudes 

et  de  Constructions  Mecaniques  pour  la  \'errerie. 

Process  of  collecting  glass  by  suction. 
11707— May  4,  1926.    (E.  H.  Binns,  R.  H.  Binns.)  Flexible 

closures  or  fasteners. 
11792— May  5,  1926.    (E.  H.  Binns,  R.  H.  Binns.)  Flexible 

closures,  etc. 

11883 — May  7,  1926.    H.  E.  .Smith.    Recuperative  apparatus. 

11946— May  7,  1926.    H.  N.  Cox.    Optical  adjusting  devices. 

12084— May  10,  1926.  P.  Brotherhood,  Ltd.  Utilising  com- 
bustible, etc.  gases. 

12331 — May  13,  1926.  J.  K.  Fraser.  Gas  scrubbing  and  wash- 
ing apparatus. 

12434— May  14,  1926.  C.  F.  Kenworthy.  Annealing,  etc., 
furnaces. 

Specifications  Published. 

228924 — February  7,  1924.    li.  Roucka.  Furnaces. 

231192 — March  21,  1924.      A.  Sandberg.     Regenerative  pre- 

heaters  for  air  and  other  media. 
241184— October    13,    1924.       Chemische    Fabrik  Grieshein- 

Flektron.    Process  for  the  production  of  practically 

iron-free  alumina. 
244391 — December  10,  1924.      United  States  Metals  Refining 

Co.    Refractories,  and  method  of  making  same. 
245071 — December  27,   1924.      A.  I/.  Andersson.  Combined 

bottling,  corking,  and  labelling  machine. 
248403 — March  2,'  1925.      Corning  (ilass  Works.  Perforating 

glass. 

249461 — March  23,  1925.  P.  Ro.staing.  Apparatus  for  finishing 
glass  or  like  articles  on  a  grinding  wheel. 

250669 — January  14,  1925.  C.  Iv  Schmunk.  Moulds  for  use 
in  the  Manufacture  of  glassware  and  the  like. 

250664— January  16,  1925.  C.  H.  Rankin.  Mechanically 
operated  glass-feeding  apparatus. 

250793—  June   30,    1925.      (Cognate    Application,  23924/25.) 

W.  R.  Parker.  .Stoppers  or  closures  for  bottles  and 
other  receptacles  or  containers. 

250794—  June  30,  1925.    E.  C.  R.  Marks.     (Lv  Danner.)  Manu- 

facture of  reinforced  sheet  gla.ss. 
250826 — September  23,    1925.      Iv.   C.    R.   Marks.  (American 

Machine  and  P'oundry  Co.)     Plastic  cap  for  bottles 

and  other  containers  and  method  of  making  same. 
251027  -January  26,   1925.     (Cognate  Application  1  1457/25). 

M.  Astafiev.    Optical  systems. 
251072— March  21,    1925.    A.   .E  White.      (Pitt,sl)urgh  Plate 

(ilass  Co.)     Apparatus  for  surfacing  glass  and  the 

like. 

251 138  -June  20,  1925.  W.  Iv.  Ivvans.  (Ivuropi.sclier  Wrband 
dcr  Flaschenfabriken  (les.)  Machines  for  the  maiui 
facture  of  glass  hollow-ware. 


251158— August  20,  1925.  W.  J.  Tennant.  (L.  V.  Lockwood,) 
Bottle  making  machines. 

251167 — March  19,  1925.  R.  Urmston.  Syphons  or  containers 
for  soda  water  and  the  like. 

251501— Augu.st  20,  1926.    W.  J.  Tennant.     (L.  V.  Lockwood.) 

Machines  for  making  glass  bottles  or  similar  con- 
tainers. 

251540— June  25,  1925.     J.  Muchka.    Air-heaters  working  on 

the  regenerative  principle. 
251745— March  27,  1925.    W.  A.  Woodrow.  Bottles. 

Specifications  Open  to  Public  Inspection. 

251276 — April  24,  1925.    Mettallwerk  Wasuugen  Ges.  Closing 

devices  for  bottles. 
251632— May  4,  1926.    P.  Reichers.     Methods  and  plants  for 

manufacturing  plate  glass, 
251951 — May    11,    1925.     Naamlooze   Vennootschap  Philips' 

Gloeilanipenfabrieken.    .Sealing  metal  in  or  to  glass. 


Patents,  Trade  Marks,  Iriventions. — Advice,  Handbook  and 
Consulsations  free.  Ring's  Patent  Agency,  Ltd.,  Director 
B.  T.  King,  C.I.M.E.  ;  Regd.  I'atent  Agent,  G.B.,  U.S.,  and 
Caiuida,  146a,  Queen  Aictoria  Street,  E.C.4,  and  6,  Quality 
Court  (near  Patent  Office),  London,  W.C.  39  years'  references. 
'Phone  :    Cent.  682. 


GLASS  RESEARCH  ASSOCIATION. 

Wanted,  Copies  of  No.-;.  1  and  12  of  the  (jlass  Research 
Association  Bulletins.    Box  306,  Glass  Publications,  Ltd. 


Kapella  Limited,  of  Leicester,  England,  having  acquired 
numerous  patents  (British  and  Foreign)  on  machinery  and 
apj  liances  for  sawing  and  grinding  glass,  cutting  discs,  and 
mounting,  grinding  and  polishing  lenses,  are  prepared  to  pay 
the  sum  of  /50  (Fifty  pounds)  to  an^-one  who  may  give  them 
satisfactory  evidence  of  any  infringement  of  such  patents. 
These  patents  are  open  to  be  licensed  to  responsible  manufac- 
turers. 


Patants  and  Designs  Acts,  1907  and  1919. — The  Proprietors  of 
British  Patent  No.  181308  are  prepared  to  sell  the  patent  or 
to  licence  British  Manufacturers  to  work  thereimder.  It  relates 
to  an  improved  process  of  and  apparatus  for  cooling  hollow  glass 
articles  during  drawing.  Address:  B.W.  &  T.,  112,  Hatton 
Garden,  London,  E  C.l. 


The  Proprietors  of  I.,etters  Patent  No.  199376  relating  to 
improvements  in  Screw  Closures  for  Glass  Containers,  desire  to 
dispose  of  their  Patent  or  to  grant  licences  to  interested  parties 
on  reasonable  terms  for  the  ])urpose  of  exploiting  the  same  and 
ensuring  its  full  commercial  development  and  practical  working 
in  this  country. 

Enquiries  to  be  addressed  to  Cruicksil^nk  &  FairwEATHEK, 
Chartered  Patent  Agents,  65-66,  Chancery  Lane,  London,  W.C. 2. 
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Latest    British  Patents   

Ebitorial  IRotes. 

It  is  to  be  feared  that  in  innumerable  instances  the 
preparation  of  .statistics  is  regarded  as  a  sheer  waste  of 
time  and  energy,  and  unfortunately  it  must  be  admitted 
that  a  lot  of  \vf)rk  of  this  nature  is  done  for  which  it  is 
difficult  to  attribute  any  value  to  the  results  obtainable 
from  the  infoiirifition  thus  collected. 

Nevertheless  it  is  safe  to  say  that  proj)erly  prepared 
statistics  and  the  facts  obtainable  from  an  intelligent 
interpretation  of  what  they  show,  have  become  an 
absolute  necessity  to  all  modern  conmiercial  organisa- 
tions. In  the  works  the  engineer  or  works  manage  r 
has  the  records  of  his  instruments  and  meters,  produc- 
tion charts,  etc.,  to  assist  and  guide  him  in  the  control 
of  productive  operations.  In  exactly  the  same  way  the 
commercial  department,  if  it  is  to  guide  the  affairs  of  the 
organisation  along  sound  commercial  lines,  is  dci)endent 


A. 


upon  an  adetjrate  sujijjly  of  figures,  facts  and  data 
relative  to  the  industry  as  a  whole.  In  f)thcr  words, 
tiicy  give  the  same  service  to  the  business  executive 
as  the  map  gi\  es  to  the  tra\'eller  or  explorer. 

It  will  therefore  be  obvious  that  in  order  to  be  of 
use  and  not  a  danger  it  is  essential  they  should  be 
correct,  otherwise  decisions  may  be  arrived  at  and 
oje  rat  ions  carried  out  which,  instead  of  helping  the 
organisation  along  the  right  lines,  can  just  as  easily 
have  the  opposite  effect.  They  must  also  be  as  com- 
plete as  possible  and  to  this  end  it  is  necessary  that 
c\  eryone  should  eo-o]icrate  to  the  best  of  their  ability. 

This  was  a  subject  which  was  particularly  emphasized 
with  reference  to  the  glass  industry  by  Mr.  W.  H. 
Boshart,  the  President  and  General  Manager  of  the 
Owens  Bottle  Co.,  in  an  address  he  gave  at  the  recent 
Annual  Conference  of  the  Glass  Container  Association. 
The  title  of  his  address  was  :  "  Facts  Should  Govern 
our  Industry,"'  and  after  mentioning  that  the  productive 
capacity  of  the  American  glass  container  factories  was 
at  least  30  per  cent,  in  excess  of  the  normal  demands 
of  the  country,  stated  that  his  company  had  decided 
to  reduce  production  accordingly.  This  decision  was 
arrived  at  after  careful  analysis  and  consideration  of  the 
facts  brought  out  by  the  periodical  rej^rts  and  statistics 
issued  by  the  Association,  which  in  tin-n  were  com})iled 
from  returns  made  by  the  maiuifacturers  themselves. 
Mr.  Boshart  laid  special  emphasis  on  the  value  and 
im]5ortance  of  these  reports  as  by  their  assistance  the 
manufacturer  was  able  to  gauge  and  control  his  own 
jirocedure  in  accordance  with  the  general  trend  of  the 
industry  as  a  whole,  and  thus  avoid  the  general  chaos 
which  would  result  if  this  co-relationship  was  not 
possible  and  each  manufactiu'cr  struck  out  on  his  own 
without  any  reference  to  the  influence  of  his  actions 
on  the  industry. 

This  policy  of  collective  reports  is  nuieh  more  prex  alent 
and  afh  anced  in  America  than  appettrs  to  be  the  case 
in  this  country,  but  in  the  recent  report  entitled,  "  The 
Facts  of  Industry,"  the  (luestion  is  dealt  with  very  fully 
in  its  application  to  British  trade.  The  report  has  been 
prepared  by  a  Committee  which  included  some  of  the 
leading  economists,  three  of  the  chief  officials  of  the 
largest  trade  unions,  and  three  large  employers  of 
labour. 

The  (picstion  of  statistics  and  economic  data  are  con- 
sidered from  another  aspect,  that  is,  that  their  publication 
would  j)o.ssibly  assist  in  establishing  a  better  feeling 
amongst  the  work})eople  if  they  had  the  full  economic 
situation  put  before  them,  and  also  be  of  assistance  to 
industry  generally  in  connection  with  the  verj'  vexed 
(piestion  of  over-production,  booms  and  slumps. 

The  report  does  not  claim  to  give'a  cure  for  all  our 
industrial  troidiles,  but  gives  a  clear  explanation  of  what 
might  be  done  to  help.  Details  are  afso  given  of  what 
is  being  accomplished  in  this  direction  in  America,  and 
ii,  careful  study  of  the  Conunittec's  opinion  would  be  of 
interest  and  x'alue  to  all  manufacturers. 


[Gl.'XSS  will  deal  with  all  matters  pertaining  to  the 
industry  in  an  impartial  manner,  consequently  the 
Editor  does  not  necessarily  associate  himself  with  the 
opinions  expressed  by  his  contributors.] 
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Practical  Notes  on  the  Thermal  Endurance 

of  Glasses. 

By  n.  V.  E.  RENN. 


In  a  previous  article  upon  thermal  endurance,  the 
property  discussed  was  the  tensile  strength  of  different 
types  of  glass.  A  few  remarks  will  now  be  made  upon 
the  resistance  of  glass  to  compression. 

The  earlier  investigators  upon  the  subject  made  no 
attempt  to  examine  the  relationship  between  chemical 
composition  and  compressive  strength,  so  that  little 
information  is  given  regarding  the  general  constitution 
of  the  glasses  examined.  In  experiments  carried  out  by 
Kowalski,*  rods  of  glass  were  placed  between  two  copper 
plates  and  steady  pressure  applied  until  fracture  occurred 
parallel  to  the  direction  of  the  pressure.  The  maximum 
for  fourteen  experiments  was  42.063  kg/mm^,  while  the 
mean  was  as  low  as  37.7  kg/mm^.  Tliese  results  were 
criticised  by  Winkelmann  and  Sehott,  who  later  investi- 
gated the  crushing  strength  of  various  types  of  glass. 
They  suggested  that  the  smallncss  of  Kowalski's  A'alues 


out  with  jilates  made  from  different  metals  showed  that 
the  hardness  of  the  metal  used  greatly  influenced  the 
results.  Hardened  steel  plates  5  em.  square  by  1.5  cm. 
thick,  ground  smooth  and  level,  were  finally  adopted, 
but  even  with  these  plates  superficial  depressions  were 
produced  that  were  found  to  affect  the  final  values.  The 
results  obtained  with  ten  of  the  glasses  are  reproduced 
in  Table  I,  together  with  the.  chemical  composition.  The 
numbers  in  the  first  column  are  those  found  in 
Winkelmann  and  Schott's  list  of  72  glasses. 

Some  investigations  upon  the  resistance  of  glass  to 
compression  were  carried  out  comparatively  recently 
by  Berndt,*  who  used  a  method  similar  to  that  employed 
by  Winkelmann  and  Schott.  The  specimens  were 
originall}^  cubes  of  5,  8,  10,  and  15  mm.  edge,  but  during 
the  experiments  it  was  found  that  the  effective  area  of 
I^ressure  was  a  circle  and  that  cylinders  of  5  mm.  diameter 


Table  I. 


Glass 
No. 

Composition  Per  Cent. 

Resistance 
to  crushing 

kg/mm  ^ 

SiO, 

B,03 

ZnO 

PbO 

AI2O3 

BaO 

Na^O 

CaO 

19=  5 

71.0 

14.0 

5.0 

10.0 

126.4 

20 

20.0 

80.0 

60.6 

25 

70.6 

12.0 

17.0 

97.8 

26 

•tl.O 

51.7 

7.0 

84.3 

28 

64.6 

2.7 

2.0 

10.2 

5.0 

15.0 

91.6 

29=  8 

67.9 

5.8 

8.1 

1.0 

16.8 

99.0 

30=10 

58.7 

33.0 

8.0' 

68.3 

32 

54.8 

17.0 

28.0 

73.9 

33 

29.3 

67.5 

-1 

3.0 

-1 

67.3 

35=  7 

73.8 

5.0 

3.5 

10.5 

7.0^ 

112.9 

was  in  all  probability  due  to  the  fact  that  the  pressiu'e 
should  have  been  applied  until  complete  disintegration 
occurred. 

The  in\'estigations  of  Winkelmann  and  Schott f  ex- 
tended to  seventeen  glasses.  The  specimens  used  in  the 
tests  were  approximately  cubes  of  6  mm.  edge,  which 
were  placed  between  two  metal  plates,  pressure  being 
applied  until  the  culies  completely  disintegrated.  A 
j)ress  filled  with  oil  supplied  the  necessary  force,  the 
pressure  being  inercasecl  gradually  by  screwing  down  a 
plunger.  The  final  fracture  was  stated  by  the  in\-esti- 
gators  to  have  occurred  suddenly  with  explosive  violence 
accompanied  by  a  flash  of  light.    Experiments  carried 

*  Ann  (1.  I'hys.  u.  Chem.,  36,  307. 
t  Ann    (1,  rhys.  11.  Clicm.,  51,  720. 


and  height  withstood  the  same  prcssm'c  as  a  cube  of 
5  mm.  edge.  Thus,  in  manj^  of  the  tests,  cylinders  re- 
placed the  usual  cubes.  The  specimen  under  examination 
was  placed  between  steel  plates  prc\'iously  hardened  and 
polished,  and  the  pressure  gradually  applied  until  the 
glass  burst.  A  hydraulic  press  was  used  similar  in 
principle  to  that  employed  in  Winkelmami  and  Schott's 
exi)eriments. 

The  results  obtained  by  using  cubes  of  \  arying  size 
show  a  gradual  decrease  in  resistaiu-e  with  an  increase 
of  section,  as  indicated  in  Table  II. 

This  was  not  in  accordance  with  the  observations  of 
Winkelnuum  and  Schott,  who  found  that  in  the  ease  of 
glass  No.  19  (Table  I)  a  cube  of  4 — 5  mm.  edge  was  able 


*  Verh.  d.  D.  Phys.  Geseil,  1917,  19,  314. 
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to  stand  a  mean  pressure  of  115.3  kg  mm-,  wliereas  with 
a  cube  of  6  mm.  edge,  the  resistance  was  126. 4  kg/mm^. 

Berndt  pointed  out  that  the  glass  examined  must  be 
liomogeneous  and  well  annealed  and  illustrated  the  effect 
of  annealing  by  tests  upon  strained  and  annealed 
specimens.  The  former  showed  a  mean  resistance  of 
150  kg  mm-,  while  the  value  for  the  annealed  specimen 
was  142  kg  mm-. 

Table  II. 


Length 
of  edsre. 


o  mm. 

8 
10 
15 


Pre  ".sure  kg/mm^. 


Mean  of 
several  values. 


120 
103 

90 
87 


Maxinuim 
value. 


130 
104 

88 


Calculation  of  Resistance  to  Compression. 

The  attempt  was  made  by  Winkelmann  and  Schott 
to  express  the  resistance  to  compression  in  terms  of  the 
percentage  analyses  as  in  the  case  of  the  other  properties 
discussed  in  previous  articles.  The  factor  assigned  to  an 
oxide  was  determined  as  that  fraction  of  the  total  resist- 
ance which  is  contributed  by  each  1  per  cent,  of  the 
oxide.  The  factors  are  given  in  Table  TIT. 


Table 

III. 

SiO, 

.  .     1 .23 

Al,03 

.  1.0 

B,0, 

.  .  0.9 

KaO 

.  0.05 

ZnO 

.  0.6 

Na,0  . 

.  0.02 

PbO 

.  0.48 

K^O 
CaO 

.  0.05 

MgO 

.  1.1 

.  0.2 

The  values  for  the  resistance  to  compression  of  the 
10  glasses  given  in  Table  I,  calculated  by  means  of  the 
above  factors,  show  an  average  difference  of  approxi- 
mately 6  per  cent,  when  compared  with  the  values 
found  by  experiment.  The  falcidated  and  observed 
values  are  set  out  in  Table  IV. 

Table  IV. 


Glass 
No. 

Resistance 
to  compression  kg /mm 2. 

Difference 
a  —  1) 

Observed  (a) 

Calculated  (b) 

19  =  5 

126.4 

110.9 

+  12% 

20 

60.6 

63.0 

—  4 

25 

97.8 

104.6 

—  7 

26 

84.3 

75.8 

+  10 

28 

91.6 

93.7 

—  2 

29  =  8 

99.0 

102.3 

—  3 

.30  ^  10 

68.3 

75.7 

-  11 

32 

73.9 

79.2 

—  7 

33 

67.3 

68.8 

—  2 

35  =  7 

112.9 

105.2 

+  7 

Buchanan*  made  some  interesting  investigations  upon 
the  compressibility  of  solids,  including  glass.  The 
metliod  used  in  the  test  was  evolved  din'ing  previous 
observations  by  the  same  writer  upon  the  compressibility 
of  water,  sea-water,  and  mercury,  when  it  was  found 
necesr;ary  to  devise  a  jiiezometer  which  shoidd  contain  no 
lifjuid.  The  work  was  of  such  an  interesting  nature  that 
a  short  account  of  it  will  now  be  given.  The  idea  occurred 
to  construct  a  piezometer  entirely  from  glass.  A  glass 
tube  50  cm.  in  length,  of  narrow  bore,  was  graduated 
in  millimetres,  and  a  fine  drawn-out  thread  of  the  same 
glass  jiassed  into  the  bore  until  it  ap])eared  at  the  other 
end.  This  extremity  of  the  tube  was  then  sealed  and 
tlie  end  of  the  thread  fused  into  it.  By  this  means 
longitudinal  motion  of  the  thread  was  ])revented, 
although  it  was  otherwise  free  throughout  its  whole 
length.  The  thread  was  three  centimetres  shorter  than 
the  outside  tube  and  in  the  empty  space  was  inserted 
the  magnetic  index  of  a  deep-sea  thermometer,  this  end 
of  the  tube  then  being  sealed.  A  piezometer  was  thus 
obtained  in  which  the  contents,  being  of  the  same 
material  as  the  envelope,  were  completely  protected 
from  pressure,  and  in  which  the  whole  of  the  change  in 
length  due  to  compression  fell  to  the  envelope. 

During  the  descent  to  the  sea  bottom,  the  tempera- 
ture of  the  glass,  both  inside  and  outside,  fell  with  that 
of  the  water,  but  as  the  contraction  was  the  same  upon 
all  parts  of  the  piezometer,  there  was  no  differential 
effect  to  be  recorded  by  the  index.  As  the  instrument 
descended,  however,  the  increasing  pressure  had  the 
effect  of  shortening  the  outside  tube,  while  the  inner 
thread  supporting  the  index  remained  unaffected.  In 
this  manner  the  tube  was  obliged  to  move  past  the 
index.  When  the  instrument  was  being  recovered  the 
reverse  process  took  place ;  the  tube  lengthened  and 
lifted  the  index  clear  of  the  supporting  thread  by  an 
amount  equal  to  its  previous  shortening.  The  extent  of 
this  movement  formed  the  basis  of  Buchanan's 
calculations. 

The  principle  of  the  piezometer  just  described  was 
embodied  in  an  instrument  of  precision  to  be  used  in 
the  laboratory  for  determining  the  comjiressibility  of 
solids,  including  glass.  In  the  modified  fonn  of  the 
instrument  the  pressure  was  obtained  by  means  of  a 
force  ))ump.  A  rod  or  wire  of  the  substance  examined 
was  enclosed  in  a  steel  tube,  the  ends  of  which  were  then 
closed  with  stout  glass  tubes  kept  in  position  by  open 
steel  caps.  Above  each  of  the  tubes  was  placed  a 
microscope  with  a  verified  micrometer  eye-piece,  in 
order  to  observe  and  measure  the  expansion  of  the 
substance  luider  examination  when  the  pressure  was 
relieved.  As  the  compressibility  of  solids  is  very  small, 
the  highest  pressures  were  used  which  were  found  to  be 
compatible  with  the  resistance  of  the  glass  end-pieces 
situated  under  the  microscopes.  The  usual  pressure  was 
in  the  neighbourhood  of  200  atmospheres  (3,000  lbs.), 
as  verv  few  of  the  glass  end-pieces  were  able  to  stand 
pressures  in  excess  of  300  (4,500  lbs.)  atmospheres. 

The  movements  of  the  two  ends  of  the  rod  or  wire 
were  ascertained  from  the  micrometer  scale  and  the 
pressure  obser^'cd  from  a  mercurial  manometer.  The 

*  I'roc.  Roy.  Soc.  1904,  73.  206, 
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measurements  were  then  reduced  separately  to  their 
absolute  values  in  terms  of  the  inch  and  their  algebraic 
sum  divided  by  the  length  of  the  test  piece  in  inches  and 
by  the  pressure  in  atmospheres.  This  gave  the  linear 
compressibility  of  the  substance,  the  cubic  value  being 
three  times  the  linear  in  cases  of  truly  isotropic 
substances. 

Unfortunately  Buchanan  did  not  state  the  composition 
of  the  glasses  examined  so  that  the  above  account  is 
interesting  only  in  that  it  ]iresents  a  novel  method  of 
determining  the  compressibility  of  solids.  The  results 
given  below  in  Table  V  refer  to  the  compressibility  per 
unit  length  and  volume,  per  atmosphere  pressure, 
multiplied  by  10^ 

Table  V. 


Glass. 

Density. 

Compressibility. 

Linear. 

Cubic. 

English  lead-flint  .  . 

0.973 

2.92 

Ditto 

2.968 

1.02 

3.06 

German  tube 

2.491. 

O.tSG 

2.54 

Hardness. 

Hardness  and  the  properties  associated  with  it  can 
appropriately  be  included  in  the  present  subject,  although 
they  are  not  strictly  regarded  as  factors  that  directly 
influence  thermal  endurance. 

The  most  important  investigations  upon  the  hardness 


tions.  Auerbach  examined  14  glasses  of  vaiying  com- 
position b}'  the  method  of  pressing  a  lens  upwards 
against  a  horizontally  disposed  glass  plate  by  means  of 
levers,  the  surface  of  contact  being  observed  from  above 
by  the  aid  of  a  microscope  fitted  with  a  micrometer 
eye-piece.  Measurements  are  made  of  the  diameter  of 
the  circle  of  contact  and  the  amount  of  mutual  pressure 
of  the  lens  and  plate.  From  these  data  is  calculated  the 
Indentation  Modulus.  If  the  pressure  is  carefully  in- 
creased a  point  will  be  reached  when  fracture  occurs, 
usually  taking  the  forni  of  a  circle  and  exceeding  the 
area  of  contact  by  about  19  per  cent.  The  resistance 
of  the  material  to  fracture  by  indentation  is  referred  to 
by  Hovestadt  as  the  Fracture  Modulus. 

The  relation  of  the  Indentation  Modulus,  E',  and  the 
Fractin-e  Modulus,  F',  to  the  property  expressed  by  the 
term  hardness  is  defined  by  the  equation. 


TT  2 

Values  for  E'  and  F'  obtained  by  Auerbach  and  tl)e 
values  (in  round  numbers)  for  the  property  of  hardness, 
H,  determined  by  aid  of  the  above  equation,  are  set  out 
in  Table  VI,  together  with  the  composition  of  the 
14  glasses  examined. 

Auerbach  attempted  to  express  the  absolute  hardness 
of  glass  in  terms  of  the  percentage  analyses  and  assigned 
factors  to  the  constituent  oxides  as  in  the  case  of  the 
other  properties  of  glass.  The  following  is  a  list  of  the 
factors  : — 


Table  VI. 


Glass 
No. 

Composition  Per  Cent. 

E' 

kg/mm- 

F' 
kg/mm 

H 

kg/mm  ^/ 3 

SiO, 

B,03 

ZnO 

PbO 

AI2O3 

BaO 

Na.O 

CaO 

P2O5 

1 

69.0 

2.5 

4.0 

16.0 

8.0 

7107 

4.5 

223 

2 

29.3 

67.5 

3.0 

5871 

5.6 

210 

8 

70.25 

10.0 

10.0 

9.5 

7869 

5.0 

246 

4 

20.0 

80.0 

5588 

4.1 

183 

5 

71.0 

14.0 

5.0 

10.0 

7599 

7.4 

274 

6 

70.6 

12.0 

17.0 

6796 

9.0 

272 

7 

34.5 

10.1 

7.8 

5.0 

42.0 

8192 

9.7 

316 

8 

69.1 

18.0 

4.7 

8.0 

4975 

8.8 

219 

9 

.32.7 

31.0 

25.0 

7.0 

1.0 

3.0 

5677 

9.3 

244 

10 

41.0 

51.7 

7.0 

5953 

3.0 

173 

11* 

7532 

6.9 

267 

12 

67.3 

2.0 

7.0 

2.5 

14.0 

7.0 

7792 

6.4 

266 

13 

58.7 

33.0 

8.0 

6197 

11.6 

278 

14 

3.0 

8.0 

28.0 

59.5 

6811 

4.6 

217 

So-called  Geriitcglas  (laboratory  glass). 


of  glass  are  imdonbtcdly  those  of  Auerbach  and  the 
experimental  confirmation  and  extension  of  the  theory 
by  Hertz.  The  work  was  the  subject  of  numerous  papers, 
full  reference  to  which  is  given  by  Hovestadt*,  who  made 
a  comprehensive  summary  of  the  complete  investiga- 

•  Jena  Glass  (trans,  by  J.  D.  and  A.  Everett). 


Table  VII. 


SiO, 

3.32 

BaO 

1.95 

H  (),, 

0.75 

Nii,,0  . 

.  -  2.65 

/nO' 

7.1 

K,() 

3.9 

1M)() 

1.45 

CaO 

.  —6.3 

Al.Oa  . 

.  10.2 

P0O5  . 

1.32 
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It  was  pointed  out  by  the  same  writer  that  tlie 
factors  3.32  for  SiO^  and  10.1  for  Al  .O3,  when  mnltijiHed 
by  100,  are  in  close  agreement  with  the  harchiess  of 
quartz  and  corundum  as  determined  by  him  when 
investigating  the  hardness  of  the  minerals  of  Mohs" 
scale.  The  value  obtained  for  quartz  in  the  dii'ection 
of  the  axis  was  308  and  that  for  eonmdum  in  the  same 
direction,  1150.  The  last  figure  is  the  maximum,  the 
mean  being  about  100  imits  less,  which  leads  to  a  still 
closer  agreement. 

The  hardness  of  the  fourteen  glasses  examined  by 
Auerbach  calculated  l)y  aid  of  the  factors  given  in 
Table  VII  are  compared  with  the  experimental  values  in 
Table  VIII. 

Table  VIII. 


Co-efficient  of  Absolute  Hardness. 

Glass 

Xo. 

Observed  (a) 

Calculated  (b) 

a  —  b. 

1 

223 

232 

-  ^% 

2 

210 

207 

+  1 

3 

246 

251 

—  2 

4 

183 

182 

+  1 

5 

274 

270 

+  1 

6 

272 

275 

—  1 

7 

316 

310 

+  2 

8 

219 

222 

—  1 

9 

244 

248 

—  2 

10 

173 

238 

-  38 

11 

267 

12 

266 

219 

+  18 

13 

278 

273 

+  2 

14 

217 

216 

+  0 

The  differences  are  somewhat  large  in  the  case  of 
glasses  Xos.  10  and  12,  but  neglecting  these,  a  fairly 
c'ose  agreement  is  observed. 


Some  investigations  upon  the  hardness  of  glass  were 
carried  out  y>y  Lecrenier.*  lie  adopted  a  method  similar 
in  principle  to  tliat  of  Auerbach,  a  s])here  of  sandstone 
being  pressed  into  a  block  of  the  glass  under  examina- 
tion. Measurements  were  made  of  the  surface  of  contact 
and  the  pressure,  the  hardness  being  calculated  from 
these  data.  Care  was  taken  that  the  samples  of  glass 
examined  were  entirely  free  from  strain,  while  superficial 
imperfections  were  removed  by  grinding  and  polishing. 

As  a  result  of  his  investigations,  Lecrenier  concluded 
that  the  influence  of  the  chemical  constitution  of  the 
glass  on  the  hardness  can  be  summarised  as  follows  : — 
(1)  Soda  glasses  are,  as  a  rule,  harder  than  potash 
glasses  containing  an  equal  volume  of  silica.  (2)  With 
the  pure  soda-lime  glasses,  the  hardness  increases  with 
the  increase  of  lime  and  decrease  of  soda.  (3)  IJoric 
oxide  imparts  great  hardness  to  glass.  (4)  The  addition 
of  soda  and  lime  to  lead  glasses  increases  the  hardness. 

The  results  obtained  by  Lecrenier  are  given  in  Table 
IX,  the  figures  in  the  column  under  calculated  hardness 
being  obtained  by  means  of  Auerbach's  factors. 

It  will  be  seen  that  a  fairly  close  agreement  is  obtained 
with  the  one  exception  of  glass  No.  12.  In  view  of  this 
large  di\-ergence  and  the  close  agreement  of  the  remain- 
ing vahies,  it  would  at  first  appear  as  if  some  experi- 
mental discrepancy  had  entered  into  the  result,  but 
reference  to  Auerbach's  list  (Table  VI)  shows  that  his 
glass  Xo.  1  has  the  same  general  constitution  as  glass 
Xo.  12  with  a  co-efficient  of  absolute  hardness  of  223. 

The  occasional  occurrence  of  si'ch  large  differences 
between  observed  and  calculated  values,  howe\'er, 
certainly  requires  an  explanation.  As  shown  in  Tables 
VIII  and  IX,  the  factors  assigned  to  the  oxides  by 
Auerbach  have  pro^'ed  a  fairly  accurate  basis  upon  which 
to  calculate  the  co-efficient  of  absolute  hardness,  for  out 
of  25  cases  onl}'  three  results  are  found  that  disagree 
at  all  seriously. 

That  the  representation  fails  in  certain  cases  may  be 
due  to  some  dejiarture  from  the  fonnula  that  the  hardness 


*  Sprechsaal,  38,  1665,  1706. 


Table  IX. 


Composition  Per 

Cent . 

Glass 

Co-efficient  of 

No. 

SiO^ 

Xa^O 

K,0 

PbO 

BaO 

CaO 

Absolut 

c  Hardness. 

1 

55.2 

9.92 

34.81 

265 

272  —  3% 

2 

49.17 

9.39 

41 ,17 

262 

260  -f  1 

3 

58.35 

7.87 

3.91 

29.42 

233 

231  +  1 

4 

61.74 

7.10 

1.38 

25.0 

3.73 

202 

203  —  0 

5 

61.0 

11.24 

26.91 

231 

225  +  3 

6 

71.66 

13.85 

2.41 

11.48 

133 

132  +  1 

7 

67.91 

20.52 

10.82 

243 

237  +  2 

8 

72.01- 

17.02 

10.19 

134 

130  +  3 

9 

73.08 

15.84 

10..33 

141 

1.36  -f  4 

10 

72.19 

15.62 

11.55 

130 

126  +  3 

11 

73.26 

14.43 

11.71 

131 

131  -f  0 

12 

68.42 

2.51 

15.83 

3.4 

8.03 

226 

150  +  34 

c 


3i6 


GLASS 


July,  1926. 


of  a  glass  is  a  linear  function  of  the  percentages  of  its 
constituent  oxides.  This  is  known  to  be  true  with  at 
least  one  oxide  in  its  effect  upon  certain  of  the  jiroperties 
of  glass. 

In  boro-silicate  glasses,  the  additive  relationship 
suggested  by  Schott  between  boric  oxide  and  expansion 
is  found  not  to  hold  over  a  wide  range,  the  reduction 
in  expansion  at  first  brought  about  by  additional  boric 
oxide  ultimately  reaching  a  minimum.  Further  additions 
of  the  oxide  then  bring  about  an  increase  in  the  expan- 
sion. Moreover,  it  is  found  that  this  departure  from 
the  linear  formula  depends  to  a  certain  extent  upon  the 
constitution  of  the  glass.  With  glasses  containing  10  per 
cent.  NagO,  the  minimum  expansion  occurs  with  about 
20  per  cent.  B^Og,  while  with  twice  the  content  of 
alkali,  the  minimum  occurs  at  about  16-17  per  cent. 
BgOg.  In  face  of  this  it  would  almost  appear  that  the 
factor  for  BjOg  is  useless  when  the  quantity  of  the 
oxide  exceeds  20  per  cent.,  but  such  is  not  the  case.  A 
close  agreement  is  found  between  observed  and  calculated 
values  in  almost  every  instance  where  the  content  of 
B2O3  exceeds  20  per  cent.  It  must  be  pointed  out, 
however,  that  glasses  of  this  type  usualty  contain  no 
SiOg,  whereas  with  boro-silicate  glasses  both  B2O3  and 
SiOg  come  into  competition  for  the  basic  oxides. 

The  occurrence  of  minima  in  the  expansion  curves  of 
boro-silicate  glasses  is  not  the  only  example  of  a  break 
in  the  linear  relationship  between  chemical  composition 
and  physical  properties.  Maxima  occur  in  the  case  of 
the  refractive  index,  density,  and  annealing  temperature. 

The  foregoing  notes  suggest  that  the  explanation  of 
the  differences  tliat  sometimes  occur  between  observed 
and  calculated  values  of  hardness  may  possibly  lie  in 
the  direction  of  a  departure  from  the  linear  formula  due 
to  some  critical  alteration  in  the  constitution  of  the 
glass. 

On  the  other  hand  there  are  grounds  for  doubting  the 
actual  value  of  certain  of  the  factors  assigned  by 
Auerbach  to  the  oxides.  Lecrenier's  conclusion  that 
boric  oxide  imparts  great  hardness  to  glass  has  already 
been  inentioned,  but  it  will  be  noticed  from  Auerbach's 
list  (Table  VII)  that  the  factor  assigned  to  that  oxide 
does  not  indicate  any  specially  noteworthy  effect  on  the 
jiroperty  of  hardness.  An  arrangement  of  Auerbach's 
factors  in  descending  order  of  magnitude  shows  that 
boric  oxide  occupies  the  seventh  jilace,  being  inferior 
e\'en  to  KgO  and  superior  only  to  NajO  and  CaO.  It 
is  a  well-known  fact,  however,  that  the  boro-silicate 
glasses  used  for  chemical-ware  and  plant,  lam])  chimneys, 
miners'  lamp-glasses,  cooking-ware,  etc..  are  of  a  (lis- 
tinctly  hard  nature.  Moreover,  Lecrenier's  conclusion 
that  boric  oxide  imparts  hardness  is  amply  supported 
by  the  observations*  of  Turner  and  liis  co-workers  at 
Sheffield,  who  made  a  study  of  the  melting  and  working 
properties  of  sodium  boro-silicates.  The  investigations 
extended  to  glasses  containing  varying  jjroportions 
of  silica,  sodium  oxide  and  boric  oxide.  In  the  scries 
containing  20  per  cent.  Na^O  and  from  10  to  20  per 
cent.  B.^f).,,  special  liardncss  and  resistance  to  abrasion 
was  noticed,  while  another  particularly  hard  glass,  and 
one  which  resisted  the  action  of  the  file,  contained  silica 
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6.5  per  cent.,  sodium  oxide  5  per  cent.,  and  boric  oxide 
30  per  cent. 

Further  evidence  of  the  value  of  boric  oxide  in  impart- 
ing hardness  is  gained  from  the  tests  at  the  U.S.  Bureau 
of  Standards  upon  the  resistance  of  glass  vessels  to 
mechanical  shock.  The  tests  consisted  in  dropping 
vessels,  such  as  beakers,  on  a  board  from  heights  in- 
creasing by  five  inches  until  the  vessel  broke  or  withstood 
a  fall  of  45  inches.  Hardness  is  a  property  that  consider- 
ably enhances  the  resistance  to  this  fomi  of  shock.  The 
results  of  the  tests  are  given  in  Table  X  below. 


Table  X. 


Glass 

Boric 

Average 

No. 

oxide  content. 

dro23  tolerated. 

1 

—  per  cent. 

6.6  inches 

2 

3.6 

7.5 

5  J 

3 

6.2 

9.]  6 

5  J 

4 

8.1 

15.83 

J» 

5 

10.8 

16.6 

)• 

6 

10.9 

10.0 

5? 

7 

11.8 

30.83 

5? 

It  will  be  noticed  that,  with  the  one  exception  of 
Glass  No.  6,  the  drop  increases  consistently  with  the 
content  of  boric  oxide.  This  again  argues  in  favour  of 
the  value  of  boric  oxide  in  imparting  hardness  so  that 
there  are  consideraVjle  grounds  for  doubting  the  validity 
of  the  factor  assigned  by  Auerbach  to  boric  oxide. 

Factors  for  calculating  the  co-efficient  of  hardness 
(or  any  other  property)  should  certainly  not  be  accepted 
as  being  generally  applicable  until  further  research  has 
disclosed  the  exact  relationship  of  the  properties  of 
glass  to  its  chemical  constitution. 

 <txixi>  

In  virtue  of  a  Swedish  Royal  Decree,  dated  23rd  April, 
and  effective  as  from  1st  May,  the  Customs  import  duty 
on  sheet  glass  (coloured  or  not)  and  plate  glass,  not 
silvered  or  etched,  in  flat  sheets,  with  a  total  length 
and  breadth  of  less  than  245  cms.  (Tariff  Nos.  682-3),  has 
been  increased  to  10  ore  per  kilogramme. 
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THE  TESTING  OF  MILK  BOTTLES 
AND  THE  EFFECT  OF  DESIGN  OF  THE 
BOTTLE    HEAD   UPON  BREAKAGE.* 

By  applying  engineering  principles  to  the  design  of 
milk  bottle  rings,  the  author  of  the  article — Mr.  F.  W. 
Kouwenhoven,  Instructor  in  Mechanical  Engineering  at 
the  John  Hojikins  University,  Baltimore — was  able  to 
reduce  the  breakage  very  considerably. 

He  studied  the  breakage  problem  at  the  request  of  a 
Baltimore  dair}'  early  in  1923,  and  no  published  data 
being  available,  proceeded  to  devise  tests  as  follows, 
using  quart  bottles  only. 

Vertical  Compression  Test. 

When  using  a  universal  testing  machine  with  bottle 
in  vertical  position  the  weakest  bottle  withstood  a  load 
of  2,400  lbs.  and  the  strongest  a  compression  load  of 
6,200  lbs.,  the  average  of  80,  of  different  manufacture, 
being  -l-,250  lbs.  As  even  2,400  lbs.  is  far  in  excess  of 
an\-thing  met  with  in  use,  this  test  was  discontinued. 

Side  Compression. 

The  bottle  was  placed  between  two  others,  all  laid 
horizontally  between  the  heads  of  the  testing  machine. 
Average  load  to  fracture  centre  bottle  978  lbs.,  though 
the  variation  was  large. 


Fig.  I.  Fig.  2 


Compression  Test  of  Ring. 

The  rings  were  placed  between  two  1  inch  steel  blocks 
mounted  on  the  heads  of  the  testing  machine,  and  the 
average  load  to  fracture  rings  as  shown  in  Fig.  1  was 
1,125  lbs.,  whilst  the  average  for  rings  of  the  improved 
design  shown  in  Fig.  2  was  1 ,3.i()  lbs.  In  each  case  50 
samples  were  tried.  The  author  states  that  it  was  found 
necessary  to  place  the  specimens  always  in  the  same 
relative  position  owing  to  the  fact  that  some  makes  were 
stronger  when  the  mould  joint  marks  were  in  the 
horizontal  plane  and  others  when  they  were  in  the 
vertical  plane. 

Internal  Hydrostatic  Test. 

The  average  internal  pressure  required  to  fracture 
82  bottles  of  various  manufactures  was  18.5  lbs.  per  sq.  in. 

Temperature  Tests. 

As  all  bottles  withstood  the  change  from  cold  to  hot 
water  having  a  temperature  difference  of  170°  F. 
(94.4°  C),  it  was  decided  to  concentrate  on  testing 
imder  the  reverse  conditions,  i.e.  hot  to  cold. 

It  was  fountl  that  a  well  designed,  well  annealed  quart 
bottle  would  safely  withstand  a  temperature  change  of 
85°  F.  (47.2°  C.)  when  the  upper  temperature  was 
150°  F.  (65.5°  C).    The  upper  temperature  was  found 
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to  affect  the  results  to  the  following  extent  : — With  an 
initial  temperature  of  130°  F.  (54.1°  C.)  the  safe  tempera- 
ture drop  was  S8°  F.  (59.0°  C),  whilst  with  an  initial 
upi)er  temperature  of  210°  F.  (98.8°  C.)  a  temperature 
drop  of  80°  F.  (44.4°  C.)  was  only  reasonably  safe.  The 
method  of  testing  was  to  stand  the  bottles  for  four 
mimites  inuiiersed  in  water  at  the  desired  upper  tempera- 
ture, the  water  temperature  being  kept  constant  and 
the  water  in  circulation  by  means  of  a  motor  driven 
stirrer.  The  bottle  was  then  rapidly  emptied — being 
handled  with  rubber  protected  gas  jiliers — and  plunged 
bottom  downwards  at  an  angle  of  approximately  30° 
beneath  the  surface  of  the  cold  water  and  allowed  to 
fill. 

Tapping  Tests. 

It  was  fountl  that  in  the  dairy  itself  the  approximate 
distribution  of  breakage  loss  was  70  per  cent,  due  to 
breakage  of  the  ring  and  ring  only,  the  remaining  30  per 
cent,  covering  all  other  breakages. 

Consequently  attention  was  directed  to  the  type  and 
shape  of  ring  employed. 

A  "  tap])ing"  test  was  therefore  devised  and  a  small 
machine  built.  This  was  essentially  a  4  oz.  fitter's 
hammer  with  a  ball-peen,  mounted  so  that  the  effective 
weight  was  concentrated  at  the  head.  The  motion  of 
the  hammer  was  controlled  by  a  motor-driven  cam, 
gi\'ing  it  a  free  fall  of  about  3  ins.  100  times  per  minute. 
A  counter  was  fitted  to  enable  a  record  to  be  taken  of 
the  number  of  blows  required  to  fracture  the  rings.  The 
])eening  end  of  tlie  hammer  was  arranged  to  strike  the 
ring  at  its  highest  point  (indicated  by  arrows  in  the 
figures)  and  the  te:;t  was  carried  on  until  the  ring  was 
damaged  or  cracked  to  an  extent  that  rendered  the 
bottle  useless.  Tests  on  bottles  witii  rings  as  shown  in 
Fig.  1  gave  an  average  of  12  blows,  the  fracture  generally 
beuig  along  the  path  shown  in  dotted  lines  in  Fig.  1. 

With  the  modified  ring  shown  in  Fig.  2  well  over 
.'^00  blows  were  required  to  render  the  bottle  useless, 
and  then  it  was  found  that  the  hammer  had  pulverised 
the  glas:;  without  fracturing  the  rhig. 

Impact  Test. 

A  small  impact  testing  machine  was  constructed  to 
try  out  the  new  tyi)e  ring  in  comi)arison  with  the  old 
shape. 

The  machine  was  simply  a  7.5  lb.  steel  ball  carried  at 
the  end  of  a  light  shaft,  which  in  turn  was  carried  by  a 
cross  shaft  mounted  in  ball  bearings  so  that  the  ball 
swings  through  a  vertical  plane.  It  developed  275  inch 
pounds  of  energv  when  dropped  from  a  holding  point 
(ajiproximatelv  30°  from  the  horizontal).  Results  showed 
that  an  average  of  52.4  in.  lbs.  of  energy  were  required 
to  fracture  the  old  type  rings  whilst  the  new  design 
rec|uired  an  average  of  92.4  in.  lbs.  to  fracture  those 
that  (lid  break,  as  one  of  every  four  could  not  be  broken 
with  the  full  275  in.  lbs.  available. 

It  was  also  found  that  the  material  of  which  the 
hammer  or  ball  was  made  had  an  effect  on  the  results, 
and  the  same  remarks  apply  with  reference  to  fixing  the 
bottle  as  in  the  case  of  the  compression  tests  on  the 
rings. 

Since  the  new  shape  was  introduced  to  the  dairy  the 
chipped  ring  or  neck  loss — previously  70  per  cent,  of 
the  total — has  ahnost  disappeared. 
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THE   HARTFORD  LEHR 

RELIEVES    Glass   Manufacturers  of  all 

ANNEALING  ANXIETIES 


The  problem  of  annealing  Glass  ^^'al•c  lias  always  been  the  most  difficult  of  the  Glass  jManufacturer's 
many  difTiculties. 

Numerous  devices  have  been  developed  to  mhiimise  annealing  troubles,  but  no  real  and  final  solution 
was  found  until  the  recent  in^•ention  of  the  HARTFORD  LEHR. 

The  outstanding  features  of  the  HAirfFORD  LEIIH  are  :— 

(1)  THE  HARTFORD  LEHR  IS  A  SCIENTIFIC  INSTRUMENT. 

The  I.ehr  is  remarkable  for  the  aceuraey  and  precision  with  which  the  temperature  conditions  can  be 
controlled.  Conditions  to  give  the  desired  annealing  temperature  curves  can  be  accurately  predetermined 
and  reproduced  at  will. 

(2)  REGULAR  AND  RELIABLE  FUNCTIONING. 

THE  IIAKTFOHD  LKIIH  NKN'KH  FAILS  to  pcrlonn  its  functions  of  annealing.  Other  I.ciirs 
"  liapi)en  "  to  anneal  some  of  the  ware  sometimes.  The  HARTFORD  LFHH  is  unique  in  that  it 
anneals  ALL  OF  THE  WARE  ALL  THE  TIME. 
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(3)  FUEL  ECONOMY  AND  SIMPLICITY  OF  HEATING  CONTROL. 

Only  ONE  small  bimier  is  required. 

Perhaps  the  most  attractive  feature  of  the  HARTFORD  LEHR  is  the  astoinidingly  small  fuel 
consimiption.  This,  however,  results  from  the  fact  that  the  lehr  has  been  specially  designed  with  the  view 
of  utilising  to  the  maximum  extent  the  initial  heat  resident  in  the  ware  when  it  leaves  the  Forming 
Machines.  In  one  of  the  most  up-to-date  Automatic  Glass  Manufacturing  Plants  in  Great  Britain,  a  careful 
comparison  of  the  HARTFORD  LEHR  fuel  consumption  over  a  period  of  len  weeks  with  that  of  modern 
Muffle  Lehrs  shows  a  clear  direct  saving  of  at  least  65  ]icv  cent,  in  Fuel  Costs. 

i)  COMPACT  AND  ROBUST  STRUCTURE. 

Occupying  merely  a  fraction  of  the  space  of  the  ordinary  annealing  plant,  the  HARTFORD  LEHR 
is  almost  solely  a  structure  of  metallic  parts  which  have  been  designed  to  permit  of  ease  and  accuracy  in 
erection  and  at  the  same  time  ensure  a  light  yet  sound  and  substantial  structure.  Tb,e  total  absence 
of  foundations  and  flues  i;  specially  noteworthy. 

(3)  EASE  AND  ECONOMY  IN  OPERATION. 

Less  labour  is  required,  and  the  conditions  under  which  the  work  of  placing  ware  in  the  lehr  is  carried 
out  constitute  a  vast  impro\'ement  upon  all  other  types  of  Lehr.  There  is  no  walking  backwards  and 
forwards  between  the  Forming  Machine  and  Lehr.  The  takers-in  quickly  "  take  to  "  the  HARTFORD 
LEHR.  Moreover,  the  sorter  can  handle  efficiently  and  more  comfortably,  an  appreciably  larger 
quant  ty  of  wa  e  than  from  the  older  types  of  Lehr. 

(G)  RAPIDITY  OF  ANNEALING. 

The  HARTFORD  LEHR  is  notable  for  the  almost  amazing  speed  with  which  annealing  is  accom- 
plished. As  is  well  known,  usually  about  four,  and  sometimes  as  long  as  eight  hours,  are  considered 
necessar}'  for  annealing  bottles  on  the  older  type  Lehrs.  On  the  HARTFORD  LFIIR  the  time  taken 
varies  from  50  minutes  to  150  minutes,  according  to  the  weight  of  ware  introduced  j;cr  unit  time.  The 
advantages  of  this  feature,  particularly  in  permitting  inspection  so  shortly  after  leaving  the  J^orming 
Machine,  are  readily  apparent. 

(7)  NEGLIGIBLE  MAINTENANCE  COST. 

Although  several  HARTFORD  LFHRS  have  operated  continuously  for  periods  upwards  of  12 
months,  so  far  NO  up-keep  repairs  have  been  necessary. 

(8)  NO  LOSS  OF  WARE. 

For  the  first  time  an  annealing  process  is  available  in  whieh  there  is  NO  ware  melted,  "  starved," 
stuck,"  marked,  cracked,  or  broken  in  Lchring.    More  striking  still,  there  is  no  loss  of  ware  for  pcor 
annealing  when  starting  up  after  the  usual  weekly  shut-down. 

(0)  FLEXIBILITY. 

\\  ithout  sacrificing  the  precision  with  which  the  Lehr  can  be  controlled,  the  dimensions  and  proportions 
have  been  carefully  selected  in  order  to  establish  the  widest  operating  margins.  It  has  thus  been  possible 
to  produce  a  standard  design  wliich  meets  all  the  needs  of  the  average  Glass  Manufacturing  Plant.  The 
existence  of  these  wide  operating  margins,  added  to  the  unfailing  regularity  of  control,  establishes  for  the 
first  time  in  the  mind  of  the  Manufacturer  a  sense  of  security  and  confidence  that  the  ware  is  being 
annealed  AT  ALL  TIMES. 

For  further  particulars,  price  and  delivery  apply  to  : — 

THE   BRITISH    HARTFORD-FAIRMONT   SYNDICATE,  LTD. 

142-143,  AUDREY  HOUSE,   ELY  PLACE,  LONDON,  E.C.I. 


Glass  Machinery  Specialists  —  Glass  Works  Engineers 
"Hartford"  Automatic  Feeders — Forming  Machines— Lehrs. 
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WELLMAN  GAS  MACHINES 


Automatic  from  coal  feed  to  ash 
delivery. 


Oscillating  Poker  ensures  constant 
rich  gas  at  all  outputs. 


Intermittent     ash     pan  motion 
prevents  clinker  bridging. 


Lowest  labour  and  running  cost 
of  any  producer. 


Size  10  TO  GASIFY  UP  TO  4,000-lbs.  COAL  PER  HOUR, 
Size   8  TO  GASIFY  UP  TO  2,600-lbs.  COAL  PER  HOUR. 


Every   Glassworks    Manager  and  Engineer  should  send  for  our  handbook  on 

Qas  Making. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS  DARLASTON,   S.  STAFFS. 


Tettphones:  HOLBORN  2388/9. 


Tdegramt:  •  PRINCIPIUM.  WESTCENT.  LONDON.' 
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The  Society  of  Glass  Technolo 
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The  two-day  meeting  held  by  the  Society  in  I,ondon 
on  June  1st  and  2nd  closed  the  session  1925-26.  This 
session  has  been  distinguished  by  a  marked  increase  in 
the  activities  of  the  Society,  and  the  meetings  in  London, 
including  tlie  Annual  Dinner,  held  on  the  evening  of 
June  1st,  at  the  Hotel  Cecil,  provided  a  suitable  finish 
to  the  work  of  the  season. 

The  91st  Ordinary  General  Meeting. 

The  first  session  of  the  meeting  was  held  in  University 
College,  Gower  Street,  the  newly-elected  President,  Mr. 
Walter  Butterwortli,  M.A.,  in  tlie  chair. 

A  warm  welcome  was  extended  to  a  party  of  members 
of  the  Stained  Glass  Association  of  America  who  were 
present.  These  American  visitors  were  touring  Great 
r?ritain  and  the  Continent,  and  were  the  guests  of  the 
Society  at  the  Annual  Diimer.  Members  of  the  British 
Society  of  Master  Glass  Painters  were  also  present  at 
the  meeting  in  University  College,  when  eleven  ordinary, 
and  two  collective  new  members  were  elected. 

The  A  ery  interesting  lecture  and  demonstration  given 
by  Professor  Sir  W.  M.  Flinders  Petrie,  F.R.S.,  on 
"  Glass  in  Early  Ages,"  and  the  account  of  the  Annual 
Dinner  were  reported  in  our  last  month's  issue. 

During  the  morning  of  June  2nd  members  of  the 
Society  had  the  i)ri\  ilege  of  visiting  the  Osram  G.E.C. 
Glass  Works,*  and  the  Research  Laboratories  of  the 
General  Electric  Co.,  Ltd.,  at  Wemblev.  Members  were 
entertained  to  luncheon  and  tea  by  the  Directors  of  the 
Company,  and  no  effort,  was  spared  to  make  the  visit 
interesting  and  instinctive.  The  party  of  visitors 
numbered  about  thirty,  and,  divided  into  small  sections, 
a  detailed  inspection  was  made  throughout  the  glass 
works  and  the  laboratories.  At  the  works,  the  whole 
stor\-  of  the  i:»roduction  of  glass  lamp  bull)s  was  unfolded. 
The  working  of  the  plant,  which  was  comjiletelv  auto- 
matic, was  tnil)^  fascinating. 

During  the  tour  of  the  laboratories  the  methods  of 
testing  finished  lamps,  so  as  to  gain  data  regarding 
their  life,  efficiency,  and  illuminating  power  were  show  ji. 
Many  interesting  pieces  of  research  work  relating  botli 
to  the  metal  filaments  and  the  glass  were  in  ])rogress, 
and  were  fully  explained  to  the  \-isitors.  Some  of  this 
work  was  very  fascinating,  and  interest  never  lagged. 
The  time  was  all  too  short.  The  Company,  and  the 
Head  of  the  Laboratories,  arc  to  be  congratulated  on  the 
fine  e(]uipment  and  general  organisation  of  the 
Laboratories. 

After  the  luncheon  a  hearty  vote  of  thanks  to  the 
Directors  of  the  Company,  coupled  with  the  name  of 
Mr.  C.  Wilson,  was  proposed  by  the  President  of  the 
Society,  Mr.  W.  Butterworth  (Senr.).  Colonel  S.  C. 
Halse  very  ably  seconded,  and  the  vote  was  heartily 
accorded.  Mr.  C.  Wilson  replierl,  giving  a  short,  but 
interesting  account  of  the  growth  of  the  Works  at 
Wembley  and  Leamington,  and  of  the  Laboratories. 
He  emphasised  the  fact  that  the  company  could  not  get 


on  without  its  Research  Laboratories.  Mr.  C.  C. 
Paterson  supported  Mr.  Wilson's  statements. 

h\  the  afternoon  a  general  meeting  was  held  in  the 
Library  of  the  Research  Laboratories,  the  following 
paj^jcrs  being  read  and  discussed  : — 

(a)  "  Opal  Glass,"  by  Mr.  J.  W.  Ryde.  This  was 
a  commimication  from  the  Research  Laboratories  of  the 
G.E.C. 

The  author  divided  opal  glasses  into  two  groups, 
those  which  obscured  a  source  of  light,  placed  behind 
them,  and  those  through  which  a  red  image  of  the 
source  was  visible,  the  glass  itself  appearing  bluish. 

The  theories  which  had  ])re\  iously  been  put  forward 
as  to  the  cause  of  ojialescence  Iti  glasses  were  reviewed, 
then  the  results  of  exjieriments  made  with  a  number  of 
commercial  and  cxj^erimental  opal  and  opalescent 
glasses  were  given.  These  glasses  had  been  examined 
by  the  X-ray  method  in  order  to  determine  the  nature 
of  the  opacifying  material  which  separated  out.  From 
the  X-ray  ])atterns  obtained  it  was  shown  that  sodium 
fluoride,  or  calcium  fluoride,  or  a  mixture  of  both  had 
se]iarated  out  from  the  glasses  examined,  the  lime  and 
soda  contents  of  wh.ich  were  quoted.  It  was  also  found 
that  no  X-ray  pattern  was  obtained  from  one  of  the 
glasses,  and  the  ojjacity  in  this  case  was  shown  to  be 
due  to  the  presence  of  bubbles.    From  another  glass, 
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Efficien  cy 


in  the  hot  weather 


IN  sheet  glass  and  bottle  works,  etc.,  where 
intense  heat  handicaps  the  workers,  a 
system  of  Sturtevant  Cold  AiR  Douche 
has  proved  immensely  valuable.  It  delivers 
a  supply  of  cool  fresh  air  at  those  points 
where  the  men  are  working  under  trying 
conditions,  with  consequent  improvement  in 
output  both  as  regards  quantity  and  quality. 

If  you  have  any  ventilating  problems,  large 
or  small,  write  to  Dept.  G.L.31  for  particulars 
and  our  booklet  G.L.1241  which  will  be 
sent  to  you  without  further  obligation. 


♦For  description  of  these  works,  see  the  last  issue  of  this  Journal 
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The  "  RANKIN   Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  withDut   justification    are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results  ? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
is  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All-British  Built  Feeder. 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "RANKIN"  Feeder  is  built  for 
service  and  will  outlast  all  others. 


Demonstrations     of     the  RANKIN 

AUTOMATIC  GLASS  FEEDER  will 
be  arranged  by  appointment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 


THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE    STREET,  LONDON,  E.C.I. 

Telegrams:  Natiglaso,    London.  TelepLcne  Ncs.  :    Hclborn,  140  and  141. 
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containing  ^ery  little  lime,  only  sodimn  fluoride 
separated  out.  As  tlie  lime  contents  of  the  glasses  A\ere 
increased  an  increasing  quantity  of  ealcivmi  fluoride 
separated  out.  The  patterns  obtained  were  shown  on 
lantern  slides.  The  effect  of  the  rate  of  cooUng  on  the 
deptli  of  opal  )>rodiiced  had  been  investigated,  and  it 
was  found  that  ^\•ith  slf)w  cooling  the  size  oi'  the  ])articles 
separating  out  was  increased  until  a  certain  limiting 
size  was  reached. 

The  optical  properties  of  ojial  ghisses  were  discussed, 
and  the  influence  of  the  size  of  the  opacifying  particles 
and  of  the  total  mass  of  the  particles  on  the  transmission 
of  light  was  demonstrated  by  means  of  certain  specially 
prepared  "opaF"  solutions. 

A  solution  containing  rclatixcly  large  particles  a)i- 
peared  bright  by  transmitted  light,  but  dai'k  by  rellectcd 
Hght.  With  large  [larticle  size  then,  maximum  intensity 
of  the  directly  transmitted  beam  was  obtained. 

An  interesting  discussion  followed  the  reading  of  the 
fjaper,  Dr.  S.  English,  Professor  W.  V..  S.  Turner,  Dr. 
('.  J.  Peddle,  and  ^Ir.  Coad-Pnor  contributing. 

(b)  The  Electrical  Conductivity  of  Glasses  at 
High  Temperatures,  l^v  F.  F.  S.  Hrvson,  M.A.. 
B.Sc,  F.Inst. P. 

The  electrical  conductiN'ity  of  sev  eral  series  of  glasses 
was  detennined  at  temperatui'es  between  the  softening- 
points  and  1150°  C.  The  glass  was  heated  in  a  small 
cylindrical  crucible  in  a  platinum  woimd  electric  fimiace, 
and  the  resistance  between  two  platinum  electrodes 
immersed  in  the  glass  was  measured  ^  cry  carefully. 

The  results  obtained  showed  that  a  considerable 
increase  in  conductivity  followed  when  soda  was  sul)- 
stituted  for  silica  in  a  simple  soda-silica  glass.  In  three- 
component  glasses  the  conductivity  was  increased  when 
silica  was  substituted  by  magnesia  ;  but  it  was  decreased 
by  the  replacement  of  silica  or  soda  by  alumina.  The 
temperature-resistance  curves  for  sev  eral  of  the  glasses 
bore  a  close  relatiojiship  to  the  temperature-\  iscosity 
cur%es  for  similar  glasses,  and  suggested  tiie  j)ossil:)ilit\' 
of  using  conductivity  measurements  as  a  method  of 
determining  changes  in  the  viscosity  of  a  glass  imme- 
diately before     working  out."' 

The  autlior  deseribefl  an  arrangement  wliich  had  been 
used  in  order  to  obtain  a  record  of  the  variation  in  the 
conductivity  of  the  glass  flowing  along  the  channel 
leading  from  the  tank  to  a  bottle-making  machine. 

Professor  W.  K.  S.  Turner,  and  Mr.  P,.  P.  Dudding 
raised  interesting  points  in  coimcction  with  this  paper, 
and  Mr.  Bryson  replied. 

(c)  The  Influence  of  Moisture  on  the  Rate  of 
Melting  and  on  the  Properties  of  Soda-Lime 
Glasses.  Hv  Miss  K.  M.  Firth,  l}.Se.,  F.  W.  llodkin, 
li.Sc,  .M.  Parkin,  M.Sc,  and  Prof.  W.  E.  S.  Tuinei-. 

This  paper,  presented  by  Professor  Turner,  eml)odied 
the  results  of  experiments  made  with  four  scries  of 
meltings,  in  two  of  which  soda  was  introduced  solely  as 
soda  ash,  while  in  the  other  two  it  was  introduced  |)artly 
as  salt  cake.  Moisture  was  i)resent  in  (juantities  ranging 
from  0.25  to  15  per  cent,  in  different  l)atehes.  In  general, 
the  |)resenee  of  a  limited  amount  of  moisture  had  a 
V)eneficial  effec  t  on  the  rate  of  melting.  In  the  ease  of 
bat(;hes  containing  no  salt  cake,  the  best  results  a|)peared 
to  be  obtained  with  about  I  per  cent.,  and  not  exceeding 


2  per  cent.  ;  for  batches  containing  salt  cake  3  to  4  per 
cent,  of  moisture  could  be  used. 

The  glasses  made  from  batches  containing  salt  cake 
were  refined  more  easily,  and  were  freer  from  waviness 
than  those  ]n-cpared  from  batches  containing  soda  ash 
only.  Glasses  made  from  l)atches  of  which  the  moisture 
content  was  in  excess  of  a  certain  proportion,  were  founfl 
to  be  more  viscous,  and  to  hav  e  a  sliorter  working  range 
than  those  olitained  from  ordinary  dry  l)atches. 

(d)  The  Physical  Properties  of  Zinc-Oxide  Con- 
taining Glasses.  By  S.  English,  D..Sc.,  and  Prof. 
W.  E.  S.  Turner. 

Owing  to  lack  of  time  this  paper  had  to  be  taken  as 
read. 

After  tea,  a  party  of  membei's  took  advantage  of  the 
kind  inv  itation  issuerl  by  Messrs.  The  Rockware  Syndi- 
cate, and  visited  the  Glass  Works  at  Greenford.  A  new 
type  of  lehr,*  in  whicli  the  glassware  itself  furnished  the 
major  portion  of  the  heat,  was  here  seen  in  o]ieration. 

The  Next  Meeting— October  20th,  1926. 

The  meetings  of  the  Society  are  to  be  suspended 
during  the  months  .June-October,  following  the  usual 
custom.  The  next  meeting  will  therefore  be  held  on 
Octoljcr  'iOth,  1920.  More  than  this  cannot  be  said  at 
the  moment,  but  full  particulars  of  the  programme 
arranged  for  this  meeting  will  appear  in  the  October 
issue  of  Glass.  A  .D. 


*Tiiis  lehrvvas  I'ullv  described  in  our  I'ebruary  issue. — Ed. 


FURTHER  DEVELOPMENTS 


IN 


FOSTER  PYROMETERS 


Several  new  forms  of  Pyrometers, 
which  will  be  of  interest  to 
Glassworks  engmeers,  are  described 
in  a   new  catalogue,  just  ready. 

Ask  for  Book  No.  42S, 

FOSTER  INSTRUMENT  CO, 

LETCHWORTH,  HERTS. 

"  The  Pyrometer  People." 


Telephone  : 
l.elchworth  26. 


RES  I  LIA 


Telegrams : 
"Resilia,  Letchworth. 
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THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 


STEPHENS  SILICA  "C" 


EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE. 


VIEW    TAKEN    FROM   AN  AEROPLANE. 

Kiln  Capacity  1 1  Million  Bricks.  Works  Cover  over  9  Acres. 


SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK. 

Used    by    most    of   the    principal    GLASS  WORKS. 


STEPHENS    &    CO.,  KIDWELLY 
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The  Use  of  Compressed  Air  — Continued. 


Bv  ROBERT  WILSON. 


Power  Required  to  Drive  Air  Compressors. 

The  })o\\  er  required  to  drive  an  air  compressor  depends, 
principally,  on  its  capacity  at  a  specified  delivery  pres- 
sure, the  work  of  compressing  and  deli\'ering  the  air 
usually  being  the  greatest  portion  of  the  total  work  flonc 
in  driving  the  machine,  .\nother  portion  of  the  total 
power  taken  is  conc  erted  into  mechanical  energy  and  is 
dissipated  in  o\'ercoming  the  inertia  and  friction  of  the 
moving  parts. 

The  ratio  of  the  work  required  to  compress  and  deliver 
the  air  to  the  total  work  done  hi  driving  the  machine, 
is  called  the  Mechanical  Efficiency,  this  ratio  represent- 
ing the  percentage  of  the  total  jjower  utilised  as 
mechanical  energy,  and  for  the  expenditure  of  which 
there  is  no  compensating  return. 

A  certain  portion  of  the  work  done  in  compressing  the 
air  also  is  dissipated,  this  ])ortion  being  proportionate 
to  the  amount  of  heat  left  in  the  air  during  the  ])rocess 
of  compression.  Further  causes  for  dissi])ation  of  power 
in  the  compressioTi  of  air  are  (1)  the  cylinder  pressure 
exceeding  the  deli\  cry  pressure,  and  (2)  the  suction 
pressure  being  less  than  atmospheric  pressure.  These 
pressure  losses  are  the  result  of  valve  loading  and  of 
throttling. 

The  energy  available  in  the  air  at  point  of  use  usually 
is  equal  to  the  work  necessary  to  compress  the  same 
volume  of  air  isothermally,  for  the  reason  that  the 
temj)erature  of  the  compressed  air  at  point  of  use  is 
about  equal  to  that  of  the  surrounding  atmosphere. 
That  is,  the  temperature  of  the  compressed  air  at  point 
of  use  usually  is  equal  to  tlie  temperature  which  would 
obtain  at  the  end  of  isothermal  compression,  and  there- 
fore, the  work  which  must  be  done  as  the  result  of  the 
heat  produced  during  compression  is  entirely  lost.  The 
ratio  of  the  work  recjuircd  to  compress  the  volume  of  air 
flelivered  by  isothermal  comj)ression,  to  the  actual  work 
done  on  the  air  in  the  comi)ressor  cylinder  is  called  the 
Compression  Efficiency,  and  the  ratio  of  the  isothermal 
work  to  the  actual  work  done  in  driving  the  machine 
is  called  the  Overall  Efficiency. 

Power  Readings. 

The  actual  or  net  work  done  in  the  cylinder  of  an 
air  com])ressor  can  be  ascertained,  in  a  fairly  accurate 
manner,  by  means  of  the  indicator  diagram,  the  area 
of  which  represents  to  scale  the  Jiet  work  of  the  com- 
pressor cycle.  The  extent  to  which  the  suction  aiul 
compression  pressures  are  affectcfl  by  throttling  and 
^'al^•e  loading  and  the  ])roportion  of  the  displacement 
volume  whicli  is  delivered  at  each  stroke  arc  also  dis- 
cernible from  the  diagram,  besides  which  valuable 
infonriation  frequently  may  be  gained  as  to  the  influence 
of  the  cooling  system  on  the  compression  and  exy^ansion 
processes,  the  state  and  action  of  the  ^'al\"es  and  the 
state  of  the  [)iston  and  piston  rings.  All  these  factors 
influence  the  ratio  between  the  work  done  and  the 
capacity  delivered,  and  in  respect  to  this  ratio  it  is 
important  to  remember,  as  was  explained  in  the  article 


on  vohunetric  efliciency — issues  of  , January,  March  and 
April — that  the  loss  of  cajxicity  resulting  from  high 
initial  temj)erature  is  not  disccrnibk-  from  the  indicator 
diagram.  It  is  concei^"able  therefore  that  indicator 
diagrams  taken  from  similar  type  machines,  working 
to  the  same  air  pressure,  might  agree  closely  in  area, 
consequently  representing  the  same  work  done,  and  yet 
the  capacities  of  the  machines  might  lie  very  much 
different  due  to  the  cooling  in  one  machine  being  better 
than  that  in  another  and  to  the  effects  of  valve  loading, 
and  throttling  being  different  for  each  machine. 

The  inference  to  be  taken  from  this  is  that  the  area 
represented  by  the  indicator  diagram  is  not  alone 
sufTicient  with  which  to  compare  the  capacity,  nor  can 
the  power  required  to  dri\'e  an  air  compressor  be  taken 
as  a  guide  to  its  capacity.  If  conn^)ressed  air  could  l)c 
utilised  exactly  as  it  is  delivered  from  the  comj)rcssor 
cylinder  then  the  ])ower  readings  would  more  closely 
rc])resent  the  work  value  or  energy  contained  in  the 
compressed  air.  This,  howe\'er,  is  ne\  cr  })ossible,  and 
as  the  energy  contained  in  compressed  air  depends  on 
its  temperature  a  comparison  of  j)ower  readings  only  as  a 
guide  to  capacity  is  inaccurate  and  ajrt  to  be  misleading. 

The  only  practicable  manner  of  referring  to  the  work 
done  hi  tlie  compressor  cylinder  is  in  relation  to  the 
\  olume  of  free  air  delivered  at  the  ])rcssurc  specified. 
If,  therefore,  the  work  of  the  compressor  cycle  be  deduced 
from  the  indicator  diagram,  the  ratio  of  work  done  to 
ca|)acity  delivered  can  be  obtained  only  if  j)articulars 
arc  available  from  wiiich  the  capacity  can  be  measured. 
To  secure  these  particulars  it  is  necessary  to  ha\  e  a  com- 
pressor on  the  test  bed.  Most  makers  adopt  this  ])i'o- 
cedure,  but,  for  general  ])urposes,  the  computation  of 
the  indicated  horse  power  {heorctically  required  hi  a 
compressor  cylinder  is  made  comparatively  simple  witli 
the  aid  of  a  table  of  constants  which  give  the  power 
re(]uired  to  compress  and  dcli\  ('r  one  cubic  foot  of  free 
air  per  minute  to  \  arious  gauge  ])ressures,  by  means  of 
single-stage  compression.  This  table  of  power  constants 
is  now  to  be  found  in  most  text  books,  but  if  these 
constants  are  used  without  eonqjiehension  of  the  average 
conditions  in  jiracticc,  then  considerable  error  is  possible. 

Table  of  Power  Constants. 

The  Cf)nstants  in  the  table  lia\"e  been  calculated  on  the 
assumption  that  compression  begins  at  atmospheric 
pressure  at  sea  level,  and  at  an  initial  temperature  of 
ro^  v.,  and  ceases  at  exactly  the  delivered  jiressure. 
'i'licy  ha\'e  been  calculated  for  both  isothermal  and 
adiabatie  compression,  but  as  the  perfect  conditions  on 
which  those  for  the  latter  are  based  are  ahnost  im])ossible 
in  jn-actice,  it  is  necessary  to  make  certain  allowances  so 
that  the  extra  work  entailed,  as  the  result  of  the  un- 
a\'oidable  dejiarturcs  from  the  ])erfect  conditions,  may 
be  pro\'ided  for. 

The  departures  from  the  perfect  conditions  have 
already  been  shown  to  be  in  the  nature  of  excess  pressure 
ratio  due  to  tlirotthng  and  valve  loading,  and  to  the 
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PARKINSON  &  SPENCER,  Ltd. 

Ambler  Thorn  Fireclay  Works, 
HALIFAX,  YORKSHIRE. 


ESTABLISHED 
1800. 


Telephone  :  No.  1207. 

Telegrams  :  Parkinson  &  Spencer,  1207  Halifax 


Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz  : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY,  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE  SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 

FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    BE    SATISFIED    WITH  RESULTS. 


NEW  GRAHAM  MACHINE 
CREATING  GREAT  INTEREST 


Offers  unusual  advantages  because  of 
improved  construction.  Eliminates  iri' 
termittent  rotation  which  causes  wear  and 
tear  through  jerking.  Continuous  rotation 
permits  larger  production  and  lower  operat- 
ing costs. 

Flexibility  of  operation  appreciated. 

Produces  both  narrow  and  wide  mouth 
bottles  in  wide  range  of  sizes.  Makes  push- 
up bottoms  without  separate  operation. 

Three  sizes  of  same  construction. 

AZ  Machine,  15  blank  and  15  blow  molds 

AY  Machine,  10  blank  and  10  blow  molds 

AY6  Machine,  6  blank  and  6  blow  molds 

Molds  and  mold  operating  parts  are  inters 

changeable. 


AZ  Flow  Type — Maximum  Speed  72  Bottles  per  Minute 


THE  OWENS  BOTTLE  COMPANY-TOLEDO,  OHIO,      S.  A. 

Ask  us  for  illustrated  catalog,  giving  complete  information. 
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initial  temperature  being  higher  than  that  of  the  sin- 
/roiinrling  atmospliere.  These  factors  cannot  be  ignored 
jin  practice,  affecting  as  tliey  do  the  ratio  of  power 

required  to  capacity  dehvered,  and  as  the  allowance 
'which  must  be  made  to  cover  them  varies  with  the 

compression  ratio,  it  is  necessary  to  make  a  brief  sin-vey 
I  of  the  compressor  cycle  in  order  that  these  allowances 

can  be  made  in  the  proportion  required.  Tt  is  necessary 

also  to  recognise  that  the  one  cubic  foot  of  free  air  on 

which  the  calculations  are  based  is  the  capacity  delivered 

per  minute  and  not  piston  displacement. 

Survey  of  the  Compressor  Cycle. 

A  siu-vey  of  the  compressor  cycle  would  include  the 
following  : — 

(1)  The  work  of  compression. 

(2)  The  work  involved  due  to  the  pressure  at  the 
end  of  compression  being  higher  than  the 
delivery  pressure. 

(3)  The  work  of  re-expansion. 

(4)  The  work  invoh  ed  due  to  the  suction  pressure 
being  lower  than  atmospheric  pressure. 

The  first  two  of  these  factors  affect  the  positive  work 
and  the  other  two  affect  the  negative  work,  the  difference 
between  the  positive  and  the  negative  work  representing 
the  net  work. 

(1 )  The  work  of  compression.  It  has  been  demon- 
strated in  previous  articles  that  any  saving  which  it  is 
IX)ssib]e  to  effect  in  the  compression  of  air  must  be  as  the 
result  of  cooling  the  air  during  compression  and  prior 
to  its  discharge  from  the  compressor  cylinder.  It  also 
has  been  shown  that,  as  the  result  of  cooling  by  water 
jackets,  a  little  cooling  takes  place  in  the  latter  half  of 
the  compression  stroke,  but  that  the  advantage  of  this 
cooling  is  offset  by  the  "  heating"  which  occurs  during 
the  first  portion  of  compression,  when,  due  to  the 
temperature  of  the  metal  being  higher  than  that  of  the 
air  drawn  into  the  cylinder,  heat  flows  from  the  metal  to 
the  air.  This  transfer  of  heat  from  the  mett)l  to  the 
air  continues  until,  with  further  compression,  the 
temperature  of  the  air  exceeds  that  of  the  metal  and 
so  allows  heat  to  flow  from  the  air  to  the  metal. 

Now,  adiabatic  compression  requires  that  no  heat 
enters  or  leaves  the  air  during  the  process,  so  that  the 
only  period  of  the  stroke  when  compression  would  be 
adiabatic  would  be  for  the  instant  when  the  tempera- 
tures of  the  air  and  the  metal  were  the  same.  Prior 
to  that  state  existing  heat  entered  the  air  from  the  metal, 
so  that  for  the  first  portion  of  compression  the  law  of 
compression  was  worse  than  adiabatic.  In  the  latter 
portion  of  the  stroke  the  air  gives  up  a  portion  of  its 
heat  to  the  metal,  and  compression  then  is  better  than 
adiabatic. 

Obviously  the  proportions  of  these  conditions,  referred 
to  the  length  of  the  stroke,  will  depend  upon  the  mean 
temperature  of  the  metal— in  relation  to  the  final 
temperature  of  the  air  in  the  cylinder — and  also,  that 
these  proportions  will  determine  the  mean  value  of  the 
compression  line  and  whether  or  not  this  will  be  better 
or  worse  than  adiabatic.  It  has  been  shown  that  the 
mean  temperature  of  the  metal  depends  on  the  mean 
temperature  of  the  cooling  water,  and  that  the  greater 
the  difference  between  the  maximum  temperature  of  the 


air  hi  the  cylinder  and  the  axeragc  tcmpcniturc  of  the 
cooling  water,  the  greater  will  be  the  cooling  clfect  and. 
consequently,  the  higher  the  rate  of  heat  transfer  from 
the  air  to  the  metal.  It  follows,  therefore,  since  the 
diffei'enee  in  tem]:)erature  between  the  air  and  the  cooling 
water  tends  to  increase  as  the  pressure  rises,  that  the 
possibility  of  impro\  ing  on  adiabatic  com])ression  also 
increases  as  the  pressure  rises.  Although,  however,  the 
average  law  of  the  compression  process  tends  to  improve 
as  the  ))ressure  rises,  f)ther  factors  limit  the  maximum 
pressure  which  efficiently  can  be  olrtained  with  single- 
stage  compression,  and  because  of  this,  the  mean  vahie 
of  the  index  to  the  coin])ression  law  rarely  falls  below 
the  adiabatic  value.  For  pressures  up  to  20  lb.  per  sq. 
in.  the  average  of  the  conijircssion  jn-ocess  is  liable  to  be 
worse  than  adiabatic  ;  for  ]iressures  of  from  20  up  to 
60  lb.  per  sq.  in.  the  adiabatic  value  may  be  realised 
with  good  cooling  facilities,  and  above  CO  lb.  per  sq.  in. 
compression  slightly  better  than  adiabatic  can  be 
obtained  with  good  cooling  facilities. 

(2)  (4-).  The  work  involved  due  to  excess  pressure. 
The  reasons  for  the  loss  of  power  resulting  from  the 
reduction  in  j^ressure  caused  by  throttling  of  the  air 
drawn  into  the  cylinder  ;  from  the  increased  pressure 
required  to  open  tlie  automatic  discharge  ^'alves  against 
the  receiver  pressure,  and  from  throttling  of  the  air 
during  delivery,  were  explained  in  detail  in  the  articles 
on  air  compressor  valves  which  api)cared  in  the  issues  of 
this  .Journal  for  September  and  October,  1925.  Some 
loss  from  these  causes  is  unavoidable  but  it  was  explained 
that  the  loss  can  be  minimised  by  prov  iding  anii)le  vah  e 
area  and  paying  due  regard  to  the  essential  jwints  of 
design,  so  that  the  increase  of  pressure  resulting  from 
the  difference  in  area  of  the  loaded  surfaces  of  the  valves 
may  be  kept  as  low  as  possible  at  the  same  time  as  the 
throttling  losses  are  minunised.  Consistent  with  relia- 
bility the  valves  always  are  made  as  light  as  possible, 
as  are  also  the  springs,  but  the  weight  of  these  also 
accounts  for  some  of  the  extra  pressure,  and  as  there  is 
a  limit  to  the  lightness  of  the  valve  and  springs  and  to 
the  minimum  width  which  can  be  allowed  for  the  valve 
seating,  it  is  obvious  that  the  increase  of  pressure  due  to 
these  factors,  over  that  actually  required,  will  be  a 
greater  percentage  of  the  total  pressure  for  low  than  for 
high  ])ressures,  and  that  the  actual  increase,  given 
equality  of  throttling  losses,  will  measure  about  the 
same  for  both.  Throttling  losses  are  liable  to  be  greater 
for  high  than  for  low  j^ressures,  but  not  sufficiently 
higher  to  offset  the  greater  proportionate  loss  at  low 
l)ressures  as  the  result  to  valve  loading.  An  increase  of 
pressure  amounting  to  5  lb.  per  sq.  in.  is  not  unusual 
for  most  commercial  pressures,  and  to  this  must  be 
added  a  pressure  reduction  on  the  suction  side  amount- 
ing to  say  4  ozs.  per  sq.  in.,  which  is  a  usual  amount 
and  which  is  not  liable  to  vary  for  different  jiressures. 
Thus,  the  excess  pressure  is  likely  to  be  about  5.25  lb. 
per  sc|.  in.  for  most  commercial  pressures,  and,  obviously, 
this  would  have  a  greater  effect  on  the  net  work  of  the 
cycle  if  the  final  pressure  was  20  lb.  per  sq.  in.  than  if 
the  final  pressure  was  80  lb.  per  sq.  in. 

(3)  The  work  of  re-expansion.  The  re-expansion  of 
the  air  left  in  the  clearance  space  is  part  of  the  negative 
work  of  the  cycle.    In  re-expanding  this  air  helps  to 

[Continued  on  page  333. 
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A  New  Glass  Stone:  Na,0  '  3CaO  '  6SiO;. 

By  albert  B.  PF.CK. 

Abstract. 

Attention  is  called  to  a  stone  of  different  composition  than  anv  heretofore  recorded,  and  but  recently  possible  of  identification  by 
petrographic-microscopic  means  throiigli  the  work  by  Bowen  and  Morev  on  the  system  Na2SiC)3-CaSi(>3-Si( ) .  \'arious  ways  b}' 
which  attempts  were  made  to  determine  the  composition  of  the  crystals  are  described  and  a  summary  of  the  optical  properties 
of  these  crystals  from  three  sources  is  given.    Probable  places  for  the  formation  of  these  stones  in  the  tank  are  also  indicated. 


Several  years  ago  tlie  writer  received  a  glass  stone  for 
jietrographic  identification,  the  optical  properties  of 
which  proved  to  coincide  with  those  of  no  compoinid 
pre\  ioiisIy  described  in  I^owen'sf  very  complete  des- 
cription of  snch  phenomena.  Hoping  that  Dr.  Bowen 
might  have  some  later  information  on  the  subject,  the 
stone  was  sent  to  him  and  the  first  negative  result  was 
confirmed. 

In  an  attempt  to  gain  some  indication  of  its  com- 
position, the  finely-ground  mixture  of  crystals  and  glass 
was  treated  \iith  -^'arious  acids.  Suljihuric  acid  had  no 
effect  upon  e'ther  the  crystals  or  glass.  Nitric  acid 
decomposed  :  oth  the  cr\'stals  and  glass,  leaving  a 
skeleton  pres  nnably  of  SiOj  in  ])lace  of  the  crystals. 
Hydrochloric  acid  decomposed  the  crystals,  again  lea^'- 
ing  a  skeleton  of  SiO,,  and  hydrofluoric  acid  dissolved 
both  the  civstals  and  glass.  .Since  ordinary  analysis 
would  give  the  total  composition  of  the  crv'stals  and  glass 
combined,  which  would  be  the  same  as  that  of  the  un- 
devitrified  glass,  the  solution  obtained  by  leaching  the 
ciystals  with  hydrochloric  acid  was  analysed  and  the 
ratios  of  the  principal  oxides  present  were  determined 


as  follows  : — CaO 
Xa  20-^^1.8+ 


Xa20=2 


1  and  SiO, 


CaO- 


Although  microscopic  examination  showed 
ver}-  conclusively  that  the  cr\-stals  were  not  completely 
dissoh'ed,  the  composition  of  the  solution  further  con- 
firmed the  fact  that  they  represented  an  entirely  new 
type  of  glass  stone.  Mnt  since  no  data  were  available  on 
the  ternar}'  compounds  of  Na20,  C'aO,  and  SiOg,  the 
exact  identity  of  these  crj^stals  still  remained  clouded, 
and  owing  to  the  lack  of  definite  chemical  information 
concerning  the  crystals  in  question,  publication  of  all 
data  concerning  them  was  withheld. 

A  few  years  later  Bo\ven§  was  led  to  suspect  that  these 
cn,'stals  might  be  the  same  as  those  of  the  natural  mineral 
ri\aite,  the  comj)osition  of  which  had  been  given  as 
(Xaj,  Ca)Si205.  Examination  of  the  original  rivaite 
proved  that  it  w-as  in  reality  only  wollastonite  embedded 
in  a  glass,  a  condition  (|uite  common  for  glass  stone. 
This  disproved  rivaite  as  a  distinct  species.  Further 
examination  of  some  synthetic  "rivaite"  showed  that 
it  in  turn  consisted  of  a  glass  in  which  were  embedded 
some  ciystals  similar  in  optical  properties  to  those  of 
the  hitherto  tmidentifiable  glass  stone,  but  the  presence 
of  considerable  glass  in  the  synthetic  "  rivaite,"  still 
left  the  true  composition  of  the  crystals  in  doubt. 
Sooii  after  this,  Inslev**  sent  the  writer  a  stone  which 


*  Presentea  ^ 
ftociETV,  Atlanl, 
t  Jour.  Amer.  '■ 
J  Private  comra-^T-j-- 

Private  *-<^uiucation. 


the  Annual  Meeting,   American-  Cera.mic 
Ga.,  Feb.,  1926.    (Glass  Division.) 
cram.  Soc.  1,  594-605  (1918). 


ap])arently  contained  the  same  unknown  crystals  but 
in  addition  they  appeared  to  be  mixed  with  two  other 
materials,  perha]is  some  partly  decomposed  sodium 
carbonate  and  calcium  carbonate.  The  stone  effervesced 
with  hydrochloric  acid,  and  decomposed  and  became 
chalky  upon  short  exposure  to  the  air.  The  writer's 
stone  is  still  ]:)erfectly  fresh  after  years  of  exposure  to 
the  air.  Insley  reported  his  stone  to  have  been  found  in 
the  dead  corners  of  a  tank.  Soon  thereafter,  in  a  des- 
cription of  \'arioiis  stones  in  glass,  Insle}'*  recorded  the 
optical  pro])erties  of  these  crystals,  which  were  essentially 
the  same  as  those  for  the  original  crystals  noted  by  the 
writer.  Insley  described  them  simply  as  a  sodium 
calcium  silicate. 

At  a  still  later  date  the  writer  again  attempted  to 
obtain  the  composition  of  these  crystals  by  leaching  the 
powdered  mixture  of  crystals  embedded  in  glass  with 
hydrochloric  acid  and  later  dissoh  ing  the  remaining 
siliceous  skeleton  of  the  crystals  with  sodium  hydroxide. 
This  method  gave  the  jjrojjortions  of  the  constituents  as 


2Xa20 


3CaO  •  OSiOj,  but  it  was  clearlv  evident  that 


all  of  the  skeleton  of  silica  had  not  been  dissolved  by 
the  alkali. 

Recently  Morey  and  Bowen  have  ])ublished  their 
findings  for  the  system  XagSiO^  -  CaSiOg  -  SiO,.f  In 
this  system  they  foimd  a  compound  XajO  '  SCaO  ' 
eSiO,,  which  corresponded  closely  to  the  crystals  found 
in  the  original  glass  stone.  They  have  called  attention 
to  this  in  their  paper.  The  ciystals  are  long  and  slender, 
and  have  a  jiositive  optical  elongation.  Tliose  noted  by 
the  writer  were  always  diamond  shaped  in  cross-section, 
which  with  the  ])arallel  extinction  would  indicate  ortho- 
rhombic  crystallisation,  to  which  they  ha\  e  been  assigned 
by  ]\Iorey  and  Bowen.  Insley,  and  jNIorey  and  Bowen, 
also  mention  hexagonal  and  octagonal  cross-sections. 
The  o])tical  properties  from  the  different  sources  follow  : 


13 
y 

optical  sign 
Elongation 
Optic  angle  (2V) 
Crystallisation 

The  stones  in  the  possession  of  the  writer  occur  as 
nodules  up  to  two  inches  or  slightly  greater  in  diameter, 
surrounded  by  clear  glass.  They  have  very  much  the 
appearance  of  wollastonite  stones  and  are  true  devitri- 
fication products.  The  stones  were  first  found  in  the 
sheets  as  they  were  drawn  from  the  tank. 

Morey  and  Bowen  point  out  that  the  crystals  form- 

*  Jour.  Amer.  Ceram.  Soc.  7,  14-18  (1924). 
t  Jour.  Soc.  Glass  Tech..  9,  226-65  (1925). 

[Contirmcd  on  page  333. 
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in  the  metal.  They  have  been  working  almost  continuously  for 
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at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
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TRADE  NOTES. 

The  continuation  of  the  coal  strike  has  had  a  ^-cl•v 
serious  effect  on  the  glass  industry,  which  is  all  the  more 
unfortunate  as  there  were  signs  of  improving  trade.  A 
number  of  factories  have  been  able  to  carry  on  produc- 
tion, generally  on  a  reduced  scale,  by  means  of  imported 
coal,  but  the  general  complaint  is  that  not  only  is  the 
quality  available  much  inferior  to  that  usually  used, 
thus  causing  trouble  and  difficulty  in  maintaining  tem- 
peratures, but  the  price  is  excessive.  We  h-ave  been 
informed  of  mmierous  instances  in  which  the  price  per 
ton  was  more  than  double  that  previously  paid. 

A  number  of  works  have  changed  over  to  oil  fuel  and 
are  managing  to  continue,  and  it  is  safe  to  assume  that 
of  these  a  good  percentage  will  remain  on  oil  even  after 
the  coal  difficulty  is  settled. 

Unfortunately  a  large  number  of  plants  have  been 
compelled  to  close  down  production.  In  some  instances 
genera!  repairs  are  being  effected,  but  there  is  the  danger 
that  some  works  will  be  so  badl\-  hit  that  they  will  not 
start  up  again. 

<>    o  o 

For  the  year  ending  March  31st,  1926,  the  net  profits 
of  James  Powell  &  Sons  (Whitefriars),  Ltd.,  amounted 
to  £5,841,  as  compared  with  a  loss  of  €642  for  the 
previous  year.  After  paying  interest  on  debentures  and 
bank  overdraft,  amounting  to  €6,791,  there  is  a  debit 
balance  of  £950. 

000 

Negotiations  are  taking  p]acc  with  the  ol)jcct  of 
starting  the  sheet  glass  works  of  the  Prague  Glashiittcn 
A.G.  The  estimated  annual  production  is  about  61 
million  square  feet. 

■0      <!>  ■<l> 

Xo  information  is  available  yet  as  to  the  new  investi- 
gation into  production  costs  of  sheet  and  jilatc  glass 
which  was  ordered  by  the  U.S.  Tariff  Connuission  soiue 
montl'.s  ago.  Window  glass  from  Eia-ope  arri\'es  in  New 
York  at  the  rate  of  20,000  boxes  a  month  and  jilatc  at 
the  rate  of  1,200-1,500  cases. 

The  U.S.  manufacturers  are  agitating  for  increased 
Custom  duties  to  protect  the  American  industry. 
<s»    <t>  «s> 

The  new  plate  glass  plant  of  the  Ford  Motor  Co. 
at  St.  Paul,  Minnesota,  is  now  operating,  with  an  output 
of  12,000  square  feet  })olished  i)late  per  day. 

000 

If  the  Canadian  Government  will  grant  further  tariff 
protection  to  counteract  the  influence  of  the  depreciated 
French  and  Hclgian  currency,  the  Libbey-Owens  Sheet 
Glass  Co.,  Ltd..  of  Hamilton,  Ont.,  will  reopen,  and 
|)robably  the  productive  equijiment  be  doubled. 

<£>      O  <J> 

The  great  advantage  in  plate  i)roduction  of  the  con- 
finuous  process  as  developed  by  the  Ford  Co.  is  shown 
by  figures  recently  published  by  Henry  Ford,  who  states 
that  his  River  Rouge  Plant  produces  12  million  sq.  ft. 
aimually,  or  twice  as  much  as  the  Glassmere  plant 
(using  the  pot  method),  which  occupies  twice  the  space 
and  employs  three  times  as  many  men. 

O     <2>  <5> 

The  Directors  of  the  Rockware  Glass  Syndicate,  Ltd., 
are  so  satisfied  with  the  results  obtained"^  from  the  first 


Hartford  lehr  which  has  been  operating  in  their  plant 
for  more  than  ten  weeks,  that  they  ha\'e  placed  an  order 
for  eight  more  Hartfords  to  re|)lace  existing  lehrs. 
o    o  <> 

The  second  Hartford  lehr  in  this,  couiitry  is  now  being 
erected  in  the  St.  Helen's  Works  of  Messrs.  Pilkingt:on 
Bros.,  Ltd. 

o    <>  o 

Thc  next  British  Industries  Fair,  the  thirteenth  of 
the  series,  will  be  held  at  the  White  City,  Shepherd's 
Bush.  London,  and  at  Castle  Bromwich,  Birmingham, 
from  the  21st  February  to  the  4th  March,  1927. 

<5»  O 

As  a  jireliminary  step  towards  standardisation  of 
methods  of  analysis  of  glass  and  glass  making  materials, 
the  American  Ceramic  Society  ha\e  had  prepared  a 
standard  sample  of  glass. 

This  is  being  sent  to  chemists  connected  with  glass 
works,  who  are  exijected  to  send  details  of  the  results 
they  obtain  and  the  methods  used,  all  of  which  will  be 
treated  as  confidential. 

The  a\erage  results  will  then  be  sent  to  all  so  that 
each  can  check  his  own  results. 


WARNING  TO  THE  GLASS  TRADE. 

Attention  is  called  to  British  Patent 
No.  202,610,  granted  to  VVm.  J.  Miller, 
entitled  "  Process  and  Apparatus  for 
Feeding  Glass,"  and  NOTICE  LS 
HEREBY  GIVEN  that  LEGAL  PRO- 
CEEDINGS will  be  instituted  immedi- 
ately against  any  makers  or  users  of 
glass  feeders  wherein  the  glass  is  fed  to 
a  mould  or  the  like  from  a  receptacle  in 
which  the  glass  is  g'iven  a  movement 
transverse  to  the  flow  from  the  recep- 
tacle, as  by  rotary  motion,  whereby  the 
consistency  of  the  glass  is  rendered 
homogeneous. 


On  .Inly  1st  it  was  stated  that  the  plate  glass  situation 
in  Belgiimi  was  very  satisfactory.  Demand  is  good  and 
jirices  are  upheld. 

For  the  third  quarter  of  the  year  the  production  of 
polished  plate  has  been  fixed  at  87.5  per  cent,  of  the 
maximum  capacity. 

As  regards  sheet  glass,  owing  to  the  uncertainty  of 
the  exchange  rates,  the  situation  is  very  quiet,  par- 
ticularly in  respect  to  hand  blown  sheet.  Conditions 
are  somewhat  better  with  the  machine  drawn  factories 
and  prices  are  uj)held,  especially  in  the  better  qualities. 

With  reference  to  the  bottle  industry,  the  fine  weather 
has  imjjroved  the  demand  slightly.  As  an  indication  of 
])riccs  the  following  nuiy  be  of  interest.  In  lots  of 
10,000,  green  glass,  in  bulk,  with  allowance  of  4  per  cent, 
for  breakage  during  transport  : — 1  litre,  83  francs  per 
100  ;  I  litre,  73  francs  ;  i  litre,  68  francs  ;  ^  litre, 
63  francs  ;  \  litre,  58  francs.  In  lots  of  5,000  prices  are 
increased  by  2.5  francs  per  100,  lots  of  1,000  increased 
5  francs  per  100.  In  white  fiint  prices  are  increased 
4  francs  per  100. 
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New  DEVELOPMENTS  in 
GLASS  FURNACES: 

TEISEN  New  Wasp-Shape  continuous 
Tank  Recuperative  Type 

with  longitudinal  travel  of  flame.  The  most  up-to-date 
Machme  Tank,  possessing  Stream  hne  features  and  securing  : 

High  Efficiency 
Long  Life 

Constancy  of  Temperature 
Easy  Means  of  Regulation 
Good  Access  to  Repair  to  the  Throat 

TEISEN  New  T  Shape  Cross  Flame 
Tank  Regenerative  Type 

For  the  largest  capacities  securing  : 

High  Output  with  Economy  of  Fuel 

by  better  utilisation  of  the  flame.       Designed  on  the  prin- 
ciple of  the  Modern  Open  Hearth  Furnace. 

LET   ME  STUDY   YOUR  PROBLEMS. 

Individual  Attention  to  all   Furnace  Matters. 


Write  Nou>— 

Th.  TEISEN,  C.  E. 

Farnaee  Engineer, 

20a,  Temple  Street, 

BIRMINGHAM. 

PAone-Central  1806.      CaWes— TETE,  BIRMINGHAM 


"  BROOM  WADE  " 


AIR  COMPRESSORS 

BRITISH    AND  BEST 

FOR     ALL  DUTIES. 


BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE 


The  New  O^Neill  No.  44 
Blowing  Machine. 

A  well-built,  high  speed  blowing 
machine  with  a  range  from  6  oz. 
to  40  oz.  in  capacity.  Operating 
speeds  up  to  23  per  minute 
depending  on  the  class  of  ware 
being  made.  Have  our  London 
representative  give  you  the  details. 

O'NEILL   MACHINE  CO., 

TOLEDO,   OHIO,  U.S.A. 


THE 


LONDON  OFFICE  .  10  SAVOY  ST..  STRAND,  LONDON,  W.C2. 
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A  New  Glass  Stone, — 

{Continued  from  pa^e  329). 
ing  these  stones,  as  well  as  those  of  most  other  com- 
pounds of  Xa.,0  -  CaO  -  SiO,,  are  rather  unstable  and 
exist  without  dissociation  only  through  a  small  range  of 
temperature.  Hence,  they  will  be  formed  only  under 
veiy  specialised  conditions.  Furthermore,  the  compound 
Xa„0  ■  3CaO  •  GSiOj  has  a  decomposition  jjoint  of 
only  104T°C.,  the  lowest  decomposition  or  melting 
jxiint  of  any  of  the  compounds  in  the  system,  although  it 
may  exist  in  jiure  XagO  -  CaO  -  SiO.,  mixtures  as  low  as 
725°C.  The  presence  of  Insley's  crystals  in  the  dead 
cornel's  of  a  tank  is  suggestive  in  tliis  connection. 

The  stone  described  in  this  pajier  was  probably  due  to 
some  other  cooling  influences.  As  these  accunuilations 
were  freed  either  mechanically  or  naturally,  stones  woidd 
apfjear  in  the  sheets.  A  higher  temperature  in  the 
drawing  chamber,  perhaps  only  very  slightly  greater  on 
account  of  the  low  dissociation  point  of  this  compoiuul 
(XaoO  •  3CaO  "  6SiO,),  would  probably  eliminate  the 
dimculty. 

Thus  another  trouble  maker  ""  has  been  added  to  the 
list  of  glass  stones  which  may  be  identified  by 
|)etrograj)hic-microsco])ic  methods,  and  witli  its  idei\t- 
ification  assured,  correctives  for  its  elimination  when  it 
occurs  can  be  apjilied.  This  study  shows  how  elusive  is 
the  identity  of  some  of  these  compounds  until  exact 
physical-chemical  and  petrographic-mici-oscopic  methods 
are  brought  to  bear  upon  them. 


Use  of  Compressed  Air — 

{Continued  from  page  327.) 
move  the  ])iston  on  the  return  stroke,  the  amount  of  the 
work  done  being  proportionate  to  the  distance  tra^'elled 
by  the  piston  while  expansion  continues  ;  but  its  relatix  e 
value  cannot  be  measured  in  this  way.  The  conditions 
which  prolong  re-expansion  are  (a)  large  clearance  space 
and  (b)  high  comjjression  ratio,  but,  as  has  already  been 
shown,  either  of  these  conditions  gives  a  low  value  for 
volumetric  efficiency.  Thus,  the  conditions  which  gi\e 
the  higher  value  for  the  work  of  re-expansion  gi\'e  the 
lower  value  for  the  \  olumetric  efficiency,  which  means 
that  when  the  work  of  expansion  is  greatest  the  caj^acity 
of  the  compressor  is  least,  so  that  the  effect  of  the  work 
of  re-expansion,  on  the  nctt  work  of  the  compressor 
cycle  is  practic-ally  balanced  by  the  effect  of  re-cxpansion 
on  the  capacity  of  the  machine.  Therefore,  in  calculating 
the  work  re(piired  to  com|)ress  and  deliver  a  gi\  cn  \  olunie 
of  free  air,  it  is  unnecessary  to  take  into  account  the 
effect  of  re-expansion.  In  other  words  it  can  be  assumed 
that  the  work  expended  in  compressing  the  clearance  air 
is  returned  during  re-expansion.  This  assumption,  how- 
ever, is  not  ([uite  correct,  for  if  it  were  ])ossible  to  so 
proportion  the  clearance  space  that  none  of  the  air 
compressed  could  be  dcli\ered  from  the  cylinder,  but 
was  simply  re-expanded  on  the  return  stroke,  again  to 
fill  the  cylinder  so  that  no  fresh  air  could  be  drawn  in, 
it  could  not  be  expected  that  no  positive  work  would 
be  done  in  the  c-ylinder.  In  a\  erage  practical  conditions, 
however,  the  differenc-e  between  the  work  expended  in 
compressing  the  clearance  air  and  the  work  given  back 
during  re-expansion  is  rarely  sufficient  to  affect  the  net 
work  of  the  compressor  cycle  and,  therefore,  generally 
can  be  ignored. 

(7o  be  continued.) 


SILLIMANITE 

The  High  Temperature  Resisting 
Refractory  Material. 

{Softening  Point  above  1800°C.). 

Supplied  ground  from  - 1 0  mesh  to  - 1 00  mesh. 
For  all  bricks,  blocks,  flue  linings,  siege 
coverings,   and  glasshouse  pots  and  rings. 


For  the  convenience  of  users  w^ho  desire 
to  have  sillimanite  ready  prepared  with 
binder,  the  following  mixtures  are  also 
supphed  dry  or  ready  for  use : — 

Slip,  Pot  and   Ring  Mixtures. 

(Frof.  W.  E.  S.  Turner's  Formulae). 

Tank  Block,  Brick  &  Pot  Mixtures. 

(Mr.  W.  J.  Rees'  Formulae). 

Siege  Mixture. 

(Glass  Research  Association's  Formula). 

For  linmg  the  floor  siege  of  pot  furnaces 
and  general  purposes,  patching,  etc. 


The  P.B.  SILLIMANITE 

COMPANY,  LIMITED. 

Sole  Agents :  PAWLE  AND  BRFLICK. 

791,  SALISBURY  HOUSE, 
LONDON  WALL,  LONDON.  E.C.2. 

Telephone  Number    -    London  Wall  4825 

Telegrams        -        -     PLATOONS.  LONDON. 
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AIR  COMPRESSORS 
&    VACUUM  PUMPS 


As  Illustrated 
in  5  size? 

from 
10  lo  80 
cu':ic  fee'  per 
m  nute 

Otl  er  types 
Larger  sizes 

Any  Pressure 
or  Vacuum 


LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS.  BEDDINGTON 
Nr.  CROYDON.  Surrey 

Telephone:  CROYDON  1698. 


Moulds 


Machined  to  specification  from 
fi,nest  crucible  chilled  castings 
by  highly  skilled  craftsmen ; 
our  works  equipment  ensures 
accuracy  and  superiority  of 
finish. 

Specialities — 

Mould   equipment   for  Lynch, 
Miller,    O'Neill     and  other 
Automatic  Machines. 
Cxlassworks    Patterns,  Crucible 
Iron  Castings. 

OkdERS      IvXECUTKl)  Pro.MPTLV'. 


Johnson  Radley  &  Sons,  Ltd., 

Chesney  Works,        Hunslet,  LEEDS. 


Telegrams — Moulds,  I,eed.s. 


Telephone — I.eeus  2135^. 


TECHNICAL  BOOKS. 

The  following  are  of  special  interest  : — 

A  TEXTBOOK  OF  GLASS  TECHNOLOGY. 

Hodkin  &  Cousen.    551  pp.    251  Illustration?. 
42/-  net. 


MODERN  GAS  PRODUCERS. 

X.  E.  Rambush.     545  ]ip.    356  Illustrations. 
55/-  net. 


THE   FLOW   OF   GASES   IN  FURNACES. 

Grounie-Grjimailo.  397  pp.,  including  Appendix  on 
P'urnace  Design. 
27/6  net. 


OIL  FUEL. 
Its  Supply,  Composition  and  Application, 

K.  Rutler.  4th  Edition.   310  pp.    158  Illustrations. 
12/6  net. 


INDUSTRIAL  FURNACES. 

^y.  E.  Trinks.    Vol.  1.    '2nd  Edition. 
22/6  net. 

Vol.  II.    405  pp.    292  Illustrations. 
27  6  net. 


THE  DECIMAL  PLATE  AND  SHEET  GLASS 
CALCULATOR. 

Samuel  S.  Lindsay, 
Comptroller  of  the  Pittsburgh  Plate  Glass  Company, 
29/6  net. 

One  large  glass  company  estimate  they  are  saving 
£600  a  year  in  one  department  by   the   use  of 
this  book. 


ANY  Technical  Rook  can  be  obtained  from^ — 

GLASS  PUBLICATIONS,  LTD., 

Talbot  House  Arundel  Street, 
Strand,    LONDON,  W.C.2. 

Telephone  :  Central  5985. 
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Glass-Making  in  Ancient  Egypt. 


By  JAMES  H.  (iAHDIXER,  F.Inst. P.,  F.C.S. 


In  a  recent  article  on  the  subject  of  coloured  wlass- 
making*  attention  was  drawn  to  the  ancient  glass  A  aso 
shown  in  the  accompanying  illustration. 

This  specimen  of  early  glass  work  can  be  seen  in  the 
Egyptian  gallery  of  the  British  Museum. 

It  was  found  at  Tell-el-Ainarna  in  l^]i]ier  Egypt,  and 
there  is  little  doubt  that  it  is  tlie  work  of  an  Egy]itian 
craftsman  of  about  the  year  1350  B.C.  or  even  earlier. 

The  methods  employed  by  the  glass  blower  in  those 
early  days  have  been  the  subject  of  nuich  speculation. 
The  vase  in  question  is  hollow  and  the  mouth  is  open 
and  round,  the  ornamentation  is  produced  by  coloured 
glasses  formed  into  patterns  on  the  surface. 

In  Sir  Flinders  Petrie"s  book,  Tell-el-Amarna,  the 
following  ))ossible  method  for  the  production  of  glass 
vessels  at  that  jieriod  is  suggested. 

'"A  tapering  rod  of  metal  was  taken,  as  thick  as  the 
interior  of  the  neck.    On  the  end  of  this  was  formed 


Fig.  1. 

a  core  of  fine  sand  as  large  as  the  interior  of  the  vase. 
The  rod  and  core  were  then  dip])ed  into  tiie  melted  glass 
and  coated  .  .  .  when  the  whole  wis  finished  the  metal 
rofl  on  cooling  would  contract  and  loose  from  the  glass." 

As  the  matter  is  one  of  considerable  interest  to  those 
engaged  in  modem  glass  production,  the  writer  has  taken 
the  opportu!)ity  of  studying  the  subject  from  the  technical 
]K)int  of  view. 

The  technical  diflieiilties  in\  ol\  ed  in  coating  a  refrac- 
tory core  with  molten  glass  and  afterwards  remo\  ing  it 
are  so  great  that  many  glass  makers  would  hesitate  to 
agree  that  bottles,  vases,  and  other  objects  could  ha\ c 
been  produced  in  this  manner. 

The  late  Mr.  Harry  Powell,  in  his  article  on  glass 
making  in  the  Encyclopedia  Bntannica  suggests  the 
following  alternative. 

"  The  primitive  glass  maker-  having  blown  the  body 
of  the  vase,  finished  the  mouth  and  neck  part  and  fixed 
a  small,  |)rol)ably  hollow,  cop])er  rod  inside  the  finished 
neck  by  pressing  the  neck  upon  the  rod.  Ha^■ing  severed 
the  body  of  the  vase  from  the  blowing  iron,  he  heated 
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and  closed  the  fractured  base  whilst  holding  the  vase 
by  means  of  the  rod  fixed  in  the  neck." 

From  this  it  is  clear  that  Mr.  Harry  Powell  looked 
u))on  these  articles  as  having  been  blown  from  a  blowing 
iron,  but  the  writer  and  many  practical  glass  makers 
would  halt  at  tlu'  idea  of  handling  the  partly  finished 
object  by  p\ishing  a  cop])er  rod  into  the  mouth  or  neck 
and  afterwards  removing  it  while  it  was  still  soft  enough 
to  allow  of  this  being  done  without  breaking  it. 

Having  closely  examined  many  of  the  vessels  and 
fragments  of  glass  made  during  this  period,  the  writer 
realises  the  great  difference  between  them  and  the  thin 
blown  dishes  and  vessels  ])rodueed  in  th-^  Greek  and 
lioman  times  of  a  thousand  years  later,  but  at  the  same 
time  he  feels  convinced  that  the  true  method  of  jn-o- 
duction  n\ust  differ  from  anything  that  has  yet  been 
suggested. 

Through  the  courtesy  of  Sir  Flinders  Petrie  and  Dr. 
Hall,  of  the  Department  of  Egyptian  and  Assyrian 
Anti(iuities,  British  Museum,  the  writer  has  been  able 
to  make  a  minute  examination  of  the  articles  in  question. 

The  jx'riod  of  manufacture  is  that  of  the  X^TIIth 
Egyptian  dynasty  which  extended  from  I.'jST  B.C.  to 
1827  B.C.  It  was  the  time  when  the  ]>ower  and  culture 
of  Egypt  reached  its  greatest  height,  and  most  of  the 
objects  under  consideration  appear  to  have  been  pro- 
duced at  that  strange  "  City  of  the  Hori/.on  of  Aton," 
founded  by  Amanhotep  IV  or  AkhnatoTi.  and  in  which 
was  developed  some  of  the  finest  examples  of  Egyptian 
art  and  jiaintings  that  modern  search  and  exca^•ation 
has  revealed. 

The  city  in  (]uestion  was  built  on  a  stretch  of  sand 
on  the  banks  of  the  Nile  some  miles  below  the  modern 
Luxor,  in  the  locality  now  known  as  Tell-el-Amarna. 
It  was  here  that  Pharaoh  Tutankhamen  (of  whom  so 
nnieh  has  been  heard  lately)  ascended  the  throne,  and 
upon  whose  return  to  the  ancient  capital  at  Thebes 
(Luxor)  the  romantic  "  City  of  the  Horizon  was  allowed 
to  fall  into  ruin. 

The  exca\  ations  u\wn  this  site  carried  out  by  Professor 
Petrie  and  others  has  brought  to  light  many  objects  of 
extreme  interest,  and  it  has  become  clear  that  the 
manufacture  of  glass,  j)artieularly  coloin-ed  glass,  and 
IVets  was  extensi\  ely  })racticcd  there. 

The  positions  of  several  glasshouses  have  been  located, 
and  in  addition  to  vases  and  other  objects  found,  there 
has  been  unearthed  a  mass  of  material  in  the  form  of 
broken  glass-pots  and  saggars  with  partly  melted  batch 
which  throw  a  strong  light  upon  the  methods  of  pro- 
duction employed. 

Sir  Flinders  Petrie  is  of  the  opinion  that  the  furnaces 
that  were  used  were  small  and  that  they  were  fired  with 
straw,  as  large  (juantitics  of  straw  ash  was  found  with 
them. 

The  melting  or  fretting  appears  to  lune  been  carried 
out  in  shallow  ])ans  or  saggars  supported  u))on  lilocks 
or  clay  cylinders.  Broken  pans  containing  partly  founded 
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batch  ]ia\'e  been  found,  from  which  it  would  appear  that 
siHca  in  the  form  of  finely  crushed  quartz  was  used  rather 
than  sand,  and  there  are  other  evidences  that  the  need 
for  purity  of  material  was  fully  recognised,  even  to  the 
extent  of  thickly  lining  the  clay  melting  pots  with 
specially  purified  refractory  material. 

There  are  reasons  why  Sir  Flinders  Petrie  and  other 
Egyptologists  are  not  prepared  to  accept  the  suggestion 
that  the  glass  vessels  made  at  this  time  were  ]5ruduced 
by  blowing,  and  as  these  reasons  are  certainly  very 
weighty  ones  it  will  be  well  to  refer  to  some  of  them 
before  proceeding  further. 

So  far  as  is  known  no  article  of  copper  or  other  metal 
in  the  form  of  a  tube  that  could  have  been  used  as  a 
blowing  ii'on  has  been  found. 

No  single  glass  article  or  fragment  has  been  found  in 
which  the  interior  is  clean  and  smootli  as  would  result 
from  their  hax  ing  been  gathered  from  molten  glass  and 
blown  into  shape. 

All  the  hollow  vessels  that  have  been  found  appeal' 
to  liave  been  filled  with  some  refractorj^  substance  that 
has  firmly  adhered  to  the  glass  and  in  some  cases  ;  where 
this  material  has  broken  away  it  has  left  an  impression  of 
the  rough  surface  upon  the  glass  with  which  it  has  been 
in  contact. 

All  the  articles  are  thick  and  heavy,  and  nothing 
has  been  found  in  any  way  similar  to  the  thin  blown 
flasks,  bottles  and  other  well  known  objects  of  the 
Roman  or  early  Christian  times. 

Hy  the  kindness  of  Sir  Flinders  Petrie,  wlio  has 
jjresented  mc  with  se^•eral  specimens  of  coloured  glass 
rods  from  Tcll-cl-Amarua  I  have,  been  able  to  estimate 
the  melting  properties  of  the  glass,  the  softening  or 
])Iastic  temperature  is  probably  about  900°  (',  not  a  great 
deal  below  that  of  ordinary  good  Englisli  Hint  glass  and 
rather  higher  than  that  of  some  fancy  coloured  rod 
and  tube  produced  a  few  years  ago  in  a  French  factory. 
Most  of  the  Egyptian  rod  has  been  made  from  a  material 
full  of  seed  and  is  therefore  full  of  fine  bores.  Possibly 
this  was  intentional  as  it  gives  a  lively  appearance  to 
the  rod  ;  some,  however,  has  been  drawn  fron\  material 
more  approaching  the  "plain"  stage  and  which  would 
have  needed  quite  1000°  C.  to  form. 

The  colour  and  appearance  of  this  latter  material  is 
almost  exactly  the  same  as  that  of  the  body  of  the  fish 
\  ase  illustrated  in  this  article,  and  the  following  notes 
are  from  a  detailed  examination. 

The  vase  has  been  broken  into  fragments  and  cemented 
together  again,  which  is  fortunate,  as  some  of  the  pieces 
are  missing  and  this  enables  one  to  see  that  the  body  is 
made  of  transj)arent  l)lue  glass  and  is  about  a  tenth  of  an 
inch  in  thickness. 

The  sha])c  is  oval  in  section  and  the  svu'face  is  covered 
with  colourcfl  glass  stripes  which  have  been  drawn  into 
loops  pointing  towards  the  head. 

The  tail-piece  is  made  of  translucent  white  glass  and 
is  ornamental  with  coloured  stripes  formed  in  the  same 
way,  but  thellutingsdonot  corrcspondto  those  on  the  body. 

The  end  of  the  tail  is  plain  white  and  the  streaks  of 
colour  at  the  sides  do  not  meet  each  other. 

The  mouth  is  open  and  circular,  and  the  lips,  which 
continue  quite  to  the  edge  of  the  o])ening,  are  coated 
with  tlie  same  yellow  glass  that  is  used  for  ornamenting 
the  body  of  the  fish. 


The  eye  is  of  white  glass  and  the  pupil  is  formed  by  a 
dab  of  black  glass  with  the  streak  curled  round  so  as  to 
give  a  realistic  appearance.  This  is  shown  in  Fig.  2  at 
(a)  and  is  an  instance  of  a  very  delicate'touch  of  the 
part  of  the  craftsman. 

The  round  open  mouth  shows  signs  of  abrasion  as 
if  a  metal  rod  or  tube  had  been  forced  into  it  and 
remo\'ed  while  the  metal  was  still  soft  ;  the  inside  of 
the  body  is  rough. 

The  extreme  end  of  the  tail  appears  to  have  been 
rounded  and  smoothed  by  grinding. 

The  fins  are  placed  on  the  top  and  sides  and  have  been 
attached  after  the  formation  of  the  coloured  pattern 
which  continues  on  either  side  of  them. 

P'rom  a  considei*ation  of  the  preceding  notes  it  is 
possible  to  arri\'e  at  some  tolerably  safe  conclusions  as 
to  how  the  article  was  made. 

The  glass  of  wliich  the  body  is  made,  is  a  well  melted 
blue  soda  metal  with  fine  seeds  ;  from  experiments  with 
a  similar  glass  from  the  same  source  one  would  conclude 
that  it  had  been  maintained  for  some  time  at  a  tempera- 
ture approximating  to  1000°  to  1100°  C. 

As  far  as  can  be  seen  from  the  specimen,  the  tail 
portion  is  solid,  and  by  the  fact  that  the  ornamentation 
does  not  correspond  to  that  of  the  body  it  is  clear  that 
it  has  been  made  and  ornamented  first  and  then  squeezed 
on  to  the  soft  body.  Although  this  does  not  appear  in 
the  photograph,  by  holding  the  article  in  the  hands  it  is 
possible  to  feel  the  indentation  of  the  flat  nosed  tongs 
that  have  been  used  for  this  ])urpose. 


a. 

Fig.  2. 

The  coloured  glass  that  forms  tiie  j)attern  has  not  been 
laid  on  as  a  vitreous  paint,  but  by  threading  coloured 
glasses  on  to  the  surface  and  nuirvering  them  in  so  as 
to  make  the  surface  smooth.  This  method  of  ornamenta- 
tion is  common  to  nearly  all  the  glass  ^  essels  of  the 
period,  and  by  an  examination  of  the  numerous  frag- 
ments of  glass  in  Professor  Petric's  collection  it  can  be 
seen  that  the  coloured  glasses  ha\  e  been  laid  on  in  round 
threads  for  in  section  they  ha^'e  the  ap])earancc  gi\'en 
at  b,  Fig.  2.  It  can  also  be  seen  that  the  white  glass 
was  harder  than  the  yellow,  the  white  tlurads  having 
sharp  edges,  while  the  yellow  has  diffused  into  the  glass 
of  the  bodJ^ 

The  lips,  shown  white  in  the  i)hotograph,  are  co\  ered 
Avith  the  soft  yellow  glass  that  was  used  in  the  stripes 
on  the  body  and  as  they  eomj)letely  cox'cr  the  edge  of 
the  glass  it  is  c\'idcnt  that  they  must  have  been  formed 
last  and  that  the  support  for  holding  it  was  not  at  the 
head  but  at  the  tail. 

Although  not  ajjparent  in  the  print,  examination 
shows  that  the  coloured  lines  do  not  continue  right  o\er 
the  end  and  that  there  is  plenty  of  room  for  the  attach- 
ment of  a  pontil. 
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On  the  whole,  and  in  spite  ot'tlie  very  weiglity  negati\  c 
e\  idence  of  any  indications  of  blowing  tools  or  of  frag- 
ments showing  clean  inside  surfaces,  the  writer  is  strongly 
of  the  opinion  that  in  the  glass  objects  of  the  XVIIIth 
Eygptian  dynasty  we  have  indications  of  the  beginnings 
of  fabrication  of  glass  vessels  by  blowing  that  afterwards 
de^"e]oped  into  the  true  blown  ware  of  the  Greek  and 
Roman  period. 

One  evidence  which  sujjports  tiie  blowing  theory  is 
the  fact  which  the  writer  does  not  think  has  been 
noticed  hitherto,  that  the  majority  of  the  glass  vessels 
of  this  period  approximate  to  the  shapes  that  would 
result  from  manipulating  with  soft  viscuous  lumps,  the 
drop-like  curvature  of  the  necks  of- many  of  the  vases 
seem  to  indicate  this  shajjing  rather  than  what  would 
result  from  coating  with  glass,  cores  (^f  refractory  material 
shaped  by  hand. 

TJiere  is  one  striking  feature,  which  was  I'cfcrred  to 
in  the  article  in  the  Encyclopedia  Britannica,  namely, 
that  in  all  cases  there  was  a  circular  opening  in  the 
neck  bearing  marks  of  abrasion  as  if  a  metal  rod  or  tube 
had  been  introduced  and  remo\-ed  again  while  the  glass 
was  still  soft.  With  a  good  deal  of  diftidcncc  I  would 
suggest  that  the  hnal  operation  in  fasliioning  the  hollow 
article  was  to  introduce  while  still  soft  a  metal  funnel 
througli  which  hot  sand  or  other  refractory  material 
could  be  quickly  poured  in  and  the  fuimel  removed  (this 
would  account  for  the  roughened  circular  opening),  and 
the  v  essel  was  then  buried  in  hot  ashes  and  allowed  to 
cool  slowly. 

"When  cold  this  (illing  could  be  mostl\-  rcmo\  cd  In- 
picking  with  a  bit  of  wire,  or  in  some  instances  it  may 
have  been  of  svich  comjiosition  that  it  would  solidify 
in  the  interior  and  be  allowed  to  remain  there,  making 
the  otherwise  fragile  glass  \  essel  into  a  solid  strong 
ol)ject. 

Possibly  further  disco\-eries  will  throw  more  light  on 
this  interesting  point. 

One  striking  fact  stands  out  by  the  examination  of  this 
ancient  glass,  and  it  is  the  very  high  degree  of  skill 
attained  by  the  early  craftsman.  With  all  the  know- 
ledge and  experience  gained  in  the  thousands  of  years 
that  have  passed  since  the  day  when  that  (ish  was  made, 
the  writer  very  much  doubts  if  in  any  glasshouse  in 
England  to-day  there  could  be  found  a  workman  who 
could  "  go  one  better.  " 

If  onlv  our  friend,  Mr.  II.  (  .  Wells,  could  make  us  a 
"  time  machine  "  on  which  we  could  travel  back  to  those 
far  away  days,  and  enable  us  to  stand  beside  that  dark 
skinned  delicate-fingered  workman  and  watch  him  as 
he  fashioned  that  little  x  asc  that  now  stands  in  the  show 
case  at  the  Hritish  Museum,  a  silent  witness  of  his  indus- 
try and  skill.  Little  did  he  dream  that  his  work  was  going 
to  be  preserv  ed  for  more  than  three  thousand  years  to  be 
an  object  of  admiration  to  people  of  a  nation  then  unborn, 
while  he,  his  furnace,  and  ex  en  the  city  in  which  he  lived, 
had  passed  into  a  hea|)  of  rubbish  in  the  sand  at 
Tell-el-Amarna. 


OPTICAL  SOCIETY. 

At  a  mec-ting  of  Hie  Opli-il  Society,  held  at  the 
Imperial  College  of  Science  and  'rceimolog>',  .South 
Kensingt,on,  on  Thursday,  lOth  .June,  1 1)2(5,  the  following 
papers  were  presented  and  discussed  — • 


"  The  Distribution  of  Light  in  Elementary  Op- 
tical Images,"  by  L.  C.  Martin,  A. H.C  .S.,  D.I.C,  U.Se. 

The  paper  presents  the  results  of  a  series  of  calcula- 
tions on  the  distribution  of  light  near  the  "  star  focus  " 
of  a  centered  lens  system  in  the  following  cases  : — (a) 
Freedom  from  aberration  ;  (b)  ))rimary  spherical 
aberration  :  (c)  zonal  s|)hcrical  aberration.  In  the 
two  latter  cases  the  condition  chosen  is  that  when  the 
least  residual  phase  difference  amounts  to  7r/2.  The 
characteristic  extra-focal  effects  are  determined,  and 
the  effect  of  primary  spherical  aberration  is  discussed. 
In  the  ease  of  zonal  aberration  the  greatest  axial  inten- 
sity is  not  fomid  at  the  focus  giving  least  phase  residuals. 
In  both  cases  of  aberration  a  concentration  closely 
resembling  in  some  respects  the  "  ,Virv  "  disc  charac- 
teristic of  zero  aberration  is  found.  These  results  are 
au  extension  of  those  previously  obtained  by  Conrady 
and  Buxton. 

"  The  Stationery  Value  of  Axially  Symmetric 
Functions,"  In  T.  Smith.  M.A.,  F.Inst'.P. 

The  forimda  for  the  stationery  \'alue  of  a  function  is 
put  into  a  form  which  shortens  the  calculations  involved 
in  a])pl\  ing  it  to  functions  which  possess  special  kinds 
of  symmetry,  such  as  that  corresjjonding  to  symmetry 
about  an  axis. 

"  Note  on  the  Criterion  for  the  Best  Position  of 
Focus,"  by  T.  Smith.  .AI.A.,  F.Inst. P. 

The  position  in  whicli  the  amount  of  energy  within 
tile  first  dark  ring  of  the  diffraction  image  of  a  ])oint 
is  a  maximum  is  suggested  as  not  unlikely  to  correspond 
with  the  best  focus  found  by  visual  observation  in  the 
])rescnce  of  moderate  amounts  of  aberration. 

 <XXJ:— —  

Mr.  K.  A.  Pilkington,  Chairman  of  ^Messrs.  Pilkington 
Brothers,  glass  manufacturers,  of  vSt.  Helens,  Lancashire, 
gi\-ing  evidence  V)efore  the  Railway  Rates  Tribunal  in 
London  on  July  5th,  said  that,  owing  to  the  adverse 
conditions  luuler  which  English  glass  manufacturers 
were  working,  it  was  impossible  to  compete  with  Belgian 
and  Czeeho-Slo\-ak  manufacturers,  who  were  not  only 
winning  the  neutral  Continental  inarkets,  but  were 
monopolising  the  greater  part  of  the  home  markets. 

Pilkington  Bros,  employed  12,000  people  in  St. 
Helens,  and  the  tonnage  of  window  glass  despatched 
was  (S7,()00  tons  per  year,  14,000  tons  being  for  export. 
Thirty-se\en  thousand  tons  of  ])late  glass  were  also 
despatched,  1(),()00  ton'-  being  for  export.  Mr.  Pilkington 
stated  that  Belgian  wages  at  the  }3resent  time  were 
slightly  less  than  a  third  of  what  was  paid  in  England. 
As  regards  raw  materials,  limestone  here  cost  330  as 
against  100  in  Belgium,  and  was  about  10  ])er  cent, 
higher  and  chemicals  about  30  per  cent,  higher.  His 
firm  had  almost  discontinued  the  j^roduetion  of  glass  on 
Saturday  afternoons,  but  the  Belgians  continued  all  the 
time. 

The  cost  of  Belgian  glass  for  house  glazing  was  about 
3!)s.  i)er  200  sq.  ft.,  l)ut  his  Arm  could  not  make  it  to 
sell  at  that  price. 

He  sold  glass  to  the  London,  Midlantl  and  .Scottish 
Bailway  at  38  ])er  cent,  over  pre-war  price,  yet  he  was 
charged  .jO  per  ccp.t.  more  for  carriage  than  pre-war  rates. 

It  was  now  ])roposed  to  increase  those  charges  still 
further,  and  it  would  be  a  great  hai'dshi])  on  an  already 
ov  erburdened  industrv. 
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Reports  of  the  Progress  of  Applied  Chemistry. 

Vol.  X,  1925.  (Published  by  the  Society  of  Chemical 
Tndustrv,  46/47,  Finsburv  Square,  London,  R.C.2. 
ICS.  fd."  net.) 

Owing  to  the  extent  to  which  specialisation  has  been 
carried  in  recent  years  it  has  become  almost  impossible 
for  a  worker  in  one  industry  to  keep  in  touch  with  the 
work  done  in  other,  and  often  allied,  industries. 

These  "Annual  Reports,"  however,  do  provide  one 
way  in  which  this  very  desiral)lc  object  can  be  attained, 
and  in  connection  with  the  A'olume  just  issued,  which 
covers  the  year  1925,  it  is  only  necessaiy  to  say  that  it 
adds  to  the  value  of  the  whole  series. 

The  work  is  divided  into  twenty-three  main  sections, 
but  members  of  the  glass  industry  will  be  chiefly  interested 
in  those  dealing  with  "  Glass,"  or  Refractories, 
although  those  on  "Fuel"  and  "Gas"  both  contain 
information  of  \  alue  to  those  interested  in  furnace  design 
and  operation. 

The  Glass  section  has  been  con)|)iled  by  A.  Cousen, 
M.Sc,  A.R.C.Sc,  and  occupies  14  pages.  It  is  stated 
that  the  year  was  somewhat  uneventful  with  the  excep- 
tion of  the  continued  activity  in  connection  with  the 
viscosity  of  glass  and  the  clarification  of  ideas  on  the 
nature  of  the  "glassy"  state,  due  to  the  work  of  the 
Society  of  Glass  Technology.  Although  nothing  of  a 
"  startling"  nature  may  have  been  achiexed,  the  rejwrt 
shows  that  a  cojisiderable  amount  of  ^•aluable  research 
work  was  done,  the  results  of  which  are  briefly  given. 

On  the  manufacturing  side  several  innovations  as 
regards  furnace  design  are  noted,  such  as  the  "  torpedo  " 
type  introduced  by  T.  C.  Moorshead,  and  the  Fergusson 
cyclone  design.  Several  new  machines  ha  ve  been  intro- 
duced, including  at  least  two  of  British  de\'clopment. 

Turning  to  the  Refractories  section,  which  occupies 
]  4  ])ages,  and  has  been  prepared  by  W.  .T.  Rees,  R..Sc., 
Tech.,  F.I.C.,  we  find  that  during  the  year  there  was  a 
steady  progress  in  the  technology  of  refractories. 

Sillimanite  receives  special  reference,  due  no  doubt, 
to  the  very  encouraging  results  that  have  been  obtained 
from  the  use  of  this  material  in  various  positions  in 
glass  furnaces.  In  such  places  as  the  ports  of  tank 
furnaces,  feeders,  etc.,  etc.,  refractories  made  I'rom 
natm'al  Indian  silliiriajiite  are  proving  much  more 
desirable  than  fireclay,  whilst  they  show  a  marked 
resistance  to  chemical  attack  by  molten  glass.  Silica 
refractories  are  dealt  with,  and  it  is  interesting  to  see 
that  the  re()ort  mentions  that  there  are  numerous  makes 
of  British  bricks  which  are  at  least  equal  in  all  respects 
to  the  highest  grade  American  bricks.  Reference  is  also 
made  to  several  ty))cs  of  special  refractories  introduced 
during  the  year. 

The  utility  of  the  volume  is  furtiicr  increased  by  the 
provision  of  a  satisfactory  index,  whieli  is  sul)-divided 
into  two  sections,  names  and  subjects. 

Practical  Glass  Manipulation.  By  1).  B.  Briggs, 
M.A.,  A. I.e.,  V.V.S.  (Crosby  Lockwood  Son, 
London,  Fi.C.I.    2s.  (id.  net.) 

It  is  safe  to  say  that  all  laboratories,  from  the  ones 


connected  with  small  works,  in  which  only  routine  test 
work  is  done,  to  the  elaborately  e(iuipped  installations  for 
research  work,  are  de})endent  upon  glass  apparatus  of 
some  form  or  other.  Unfortunately,  however,  the  art 
of  glass  blowing  and  manipulation  has  not  received  the 
attention  that  its  importance  justifies  and  consequently 
the  appearance  of  this  little  book  should  do  much  to 
assist  those  who,  whilst  desirous  of  being  able  to  make 
simple  ai)paratus  for  thcmsehes,  have  had  110  means 
of  acquiring  the  requisite  knowledge. 

The  book  takes  the  form  of  instructions  for  perform- 
ing about  forty  experiments.  The  ex]ieriments  are  so 
arranged  that  the  reader  or  pupil  is  taken  progressively 
from  the  first  stage  of  cutting  a  jiiece  of  tubing,  to  the 
construction  of  various  apparstus,  such  as  for  the 
electrolvsis  of  water,  requiring  the  sealing-in  of  i)latinum, 
etc.,  and  the  construction  of  a  filter  pvmip. 

In  the  earlier  stages  all  the  experiments  are  described 
in  great  detail  so  that,  when  mentioned  later  on,  they 
can  be  referred  to  for  exact  information,  practically  all 
the  experiments  being  illustrated  to  show  the  various" 
phases  of  manipulation. 

The  book  is  of  handy  pocket  size  and  is  one  which 
should  be  in  the  possession  of  every  laboratory. 

The  "  Practical  Engineer  Electrical  Pocket  Book 
and  Diary,"  1926.  (Published  by  Mr.  Humphrey 
Milford,  Oxford  Uni\'ersity  Press,  P'alcon  Square, 
London,  E.C.I.  2s.  6d."  net,  cloth;  3s.  net. 
phiviusine). 

The  mere  fact  that  this  annual  ])ocket  book  has  now 
reached  its  twenty-seventh  year  of  issue,  is  eloquent 
testimony  to  its  utility. 

Its  800  pages  contain  information  upon  everj'^  branch 
of  electrical  engineering,  in  a  form  which  is  not  only 
readily  accessible  but  also  understandable.  A  "  Buyers 
Guide"  in  French,  Spanish,  and  Russian,  as  well  as 
technical  dictionaries  in  these  three  languages  are  also 
incorporated. 

Chemical  Engineering  and  Chemical  Catalogue. 

Second  Edition.  (Leonard  Hill,  173,  Fleet  Street, 
London,  E.C.4.  15s.  annual  subscrijition. ) 
The  task  before  the  compilers  and  publisliers  of  a 
volume  of  this  character  is  one  which  would  deter  the 
majoritv,  but  the  first  edition  which  was  published  last 
year  was  so  well  received  that  the  present  edition  is 
certain  of  a  hearty  welcome.  Although  one  notices 
the  absence  of  inuiierous  well  known  names  amongst 
the  various  mamifacturers  and  sup})liers,  yet  the  informa- 
tion given  is  such  as  to  make  the  book  of  value  to  those 
whose  duties  involve  the  specification  and  purchase  of 
plant,  equipment,  and  material  covered  by  the  Catalogue, 
and  in  view  of  the  ))rogress  which  the  present  edition 
shows  over  the  last,  it  is  safe  to  assume  that  when  the 
next  edition  is  published  the  majority  of  the  omissions 
will  be  rectified. 


AliL  technical  books,  including  tho^c  mentioned  on 
this  page,  can  be  obtained  IVom  Glass  Publications, 
Ltd. 
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A  NEW  GLASS. 

A  patent  has  just  been  granted  in  Amei'ica*  for  a  glass 
which  is  transparent  to  the  ultra-violet  rays  and  which 
in  relati\  ely  thin  pieces  is  equal  to  fused  quartz  in  this 
respect.  Several  interesting  features  are  claimed  for  it, 
such  as  a  low  co-efficient  of  thermal  expansion,  i.e. 
.0000035,  and  the  property  of  being  a  non-conductor, 
electrically,  up  to  a  temperature  at  which  the  glass  itself 
melts.  The  glass  is  said  to  be  exceptionally  clear  and 
transparent  and  it  can  be  melted  in  pots  or  tanks  whilst 
the  cost  is  stated  to  be  only  slightly  higher  than  that 
)f  ordinary  window  glass. 

Accoixling  to  an  article  by  the  in^•entorf  the  following 
•aw  batches  will  produce  this  glass. 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Silica 

30 

37 

40 

34J 

35 

25 

43 

50 

Hyclrated 

Alumina 

20 

25 

18 

16 

15 

35 

25 

30 

Boric  Acid... 

40 

25 

17 

14 

28 

15 

20 

Fluorspar  ... 

10 

10 

8.i 

7 

7 

25 

12 

20 

Magnesium 

Carbonate 

3 

Lead  Oxide 

16| 

28i 

15 

The  glasses  resulting  from  the  batches  just  given  are 
shown  in  the  following  tabic. 


A. 

B. 

C. 

D. 

E. 

F. 

Cx. 

H. 

K. 

SiO^ 

42 

50 

50 

42 

44 

34 

55 

57 

68 

Al.,0-j  ... 

20 

20.5 

13 

13 

12.6 

32.5 

22.5 

23 

15.5 

Bab, 

30 

10 

12 

9 

10.4 

13.5 

14 

10  3 

CaO' 

8 

8 

6 

5 

5 

20 

8.5 

20 

5.7 

mko 

2.5 

.25 

XagO 

.25 

PbO 

10 

31 

10 

(The  glass  K  is  an  additional  glass  of  a  similar  n.-iture.) 

All  of  the  above  glasses  hnvc  a  low  silica  content,  not 
exceeding  70  per  cent,  and  this  content  may  be  reduced 
as  low  as  25  per  cent,  to  ol)t,'iin  sonic  of  tlie  jiropcities 
of  this  type  of  glass. 

It  will  be  noted  that  all  the  batches  as  well  as  the 
gla-sses  contain  large  amounts  of  alumina.  In  the 
examples  given,  the  finished  glasses  contain  from  12.6% 
to  32.5%  of  alumina.  Hovve\  er,  it  has  been  found  that 
some  of  the  properties  of  these  glasses  may  be  secured 
by  providing  an  alumina  content  of  10%  to  35%  in  tlic 
finished  glass.  Alumina  has  not  heretofore  been  used  in 
low-expansion  glasses  in  large  amounts,  because  when 
combined  with  an  alkali  it  will  produce  large  expansion 
or  make  the  gla.ss  so  liard  that  it  is  impracticable  to 
work.  In  this  type  of  glasses  the  alumina  appears  to 
act  as  a  flux  and  increa,ses  the  workability.  It  stops 
the  danger  of  crystallization,  increases  stability,  and 
tends  to  give  low  expansion. 

It  is  evident  that  the  compositions  given  are  radical 


changes  from  the  usual  glasses.  Heretofore  the  use  of 
flourspar  in  any  appreciable  amounts  was  for  the  purpose 
of  obtaining  opaque  or  o])al  glasses,  and  it  was  known 
that  by  the  use  of  such  material  in  large  amounts  the 
pots  or  refractories  used  were  attacked  to  a  marked 
degree.  It  was  found,  however,  that  the  use  of  fluorspar 
together  with  large  amoimts  of  alumina  resulted  in 
glasses  that  were  exceptionally  clear  and  transjiarcnt, 
and  that  the  fluorspar  did  not  attack  the  p:)t  as  much 
as  the  ordinary  type  of  alkali  glasses. 

Experiments  ha\'c  pro\ed  that  the  best  results  are 
obtained  when  using  calcium  fluoride  as  the  jjrincipal 
fluxing  material.  However,  other  fluorides  or  other 
compounds  of  the  alkaline  earth  metals  may  be  employed, 
particularly  if  it  is  not  desirable  to  obtain  transparent  glass. 

In  some  of  the  batches  the  boric  oxide  has  been  jiar- 
tially  replaced  by  lead  for  the  increasing  of  the  f\isibility 
and  workability  of  the  batcli,  while  at  the  same  time  the 
tendency  to  dcN'itrification  has  decreased.  Lead  also 
tends  to  improve  the  insulating  properties  of  these 
glasses.  Instead  of  lead,  liarium  may  be  used  in  some  cases. 

A  fiu'ther  advantage  of  this  type  of  glass  is  high 
slability  against  the  attack  of  steam,  water,  acids  and 
atmospheric  conditions  and  a  fair  stability  against  the 
action  of  alkalies.  This  latter  property  is  unusual,  as 
glasses  heretofore  made  with  substantially  no  alkali 
content  arc  readily  attacked  by  alkaline  solutions, 
especially  under  the  action  of  heat. 

This  type  of  glass  may  be  melted  or  worked  in  an 
ordinary  pot  or  tank.  It  is  plastic  enough  through  a 
considerable  range  of  temperature  to  allow  it  to  be 
pressed  or  blown  into  shape  in  the  ordinary  manner. 


Temperature  Indicators 
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The  instnimcnt  illustrated  is  only  one  of  the  numerous  types  of 
temperature  indicator  which  we  manufacture.  It  has  a  lo-inch  scale 
with  bold  figuring,  so  that  readings  can  easily  be  taken,  and  is  fitted 
ill  a  strongly  constructed  metal  case  with  a  swivelling  wall  bracket. 
It  is  dcfigned  for  use  imder  the  severe  conditions  experienced  in 
works'  practice. 

If  desired,  this  instniment  caji   be  supplied   suitable  for  flush 
mounting  on  a  switchboard. 


*r;.vS.  Patent  No.  1,529,259. 
■fGlass  Indu.stry,  N.Y, 


Dcncriplive  PamphleU  on  afplicalioii. 
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CATALOGUES. 

Colour  Standards.  From  Tintometer  Ltd.,  The 
Colour  Laboratories,  1,  The  Friary,  Salisbury,  we  have 
received  a  32  page  booklet  dealing  with  the  LoviI)ond 
Tintometer  for  the  accurate  measurement  of  depths  of 
colours  so  that  they  can  be  placed  in  their  correct 
position  in  a  permanent  colour  scale  and  registered  for 
reproduction  at  any  future  time.  This  is  the  instrument 
referred  to  by  Mr.  J.  H.  Gardiner  in  his  article  in  the 
March  issue  of  this  Journal  (page  137)  on  "  Coloured 
Glass  and  Glass  Decoration." 

Electro -Mechanical  Hammers.  A  leaflet  from 
the  Kango  Co.,  Ltd.,  78,  Petty  Travel,  London,  S.W.I, 
gives  details  of  a  self  contained  electro-mechanical 
hammer,  suitable  for  chipping,  caulking,  drilling,  etc. 
The  device  is  worked  from  any  electric  light  circuit  (the 
power  required  being  300  watts),  and  by  changing  the 
tools  the  hammer  can  be  put  to  innumerable  uses. 

Lehrs. — The  British  Hartford  Fairmont  Syndicate, 
Ltd.,  Audrey  House,  Ely  Place,  London,  E.C.I,  have 
issued  a  leaflet  enumerating  some  of  the  features  of  the 
new  Hartford  Lehr.  The  lehr  has  already  been  described 
in  this  .Journal  (February,  1926),  and  it  is  interesting  to 
note  that  the  makers'  claim  that  the  lehr  ensures 
uniformly  consistent  "  Grade  A  "  annealing  is  confirmed 
by  users  \n  this  country. 

Tool  Steels. — An  excellent  reference  book  on  the 
choice  of  the  correct  steel  to  use  for  any  particular 
service  has  been  issued  by  Messrs.  Edgar  Allen  &  Co., 
Ltd.,  Sheffield.  KnoAvn  as  the  Edgar  Allen  Steel  Book 
it  is  one  which  should  be  in  the  possession  of  all  who  are 
responsible  for  the  purchase  and  heat  treatment  of 
special  steels. 

Bottle  Machines. — The  range  of  glass  feeding  and 
forming  equipment  made  by  Wm.  J.  Miller,  Inc.,  of 
Swissvale,  Pa.,  is  well  known.  Leaflet  No.  A  99,  just 
received,  illustrates  some  of  his  machines  for  making 
wide  mouth  and  also  narrow  and  semi-wide  mouth 
ware.  Both  electrically  and  pneumatically  operated 
machines  are  illustrated  as  well  as  samples  of  bottles 
produced  on  the  different  machines. 

Electrical  Thermometers  and  Pyrometers. — List 
No.  T6  received  from  Messrs.  Negrctti  &  Zambra,  Ltd., 
38,  Holborn  Viaduct,  London,  E.C.I,  gives  technical 
descriptions  and  information  with  regard  to  the  tem- 
perature measuring  equipment  they  supply.  The  list 
is  fully  illustrated  and  prices  are  given. 


A  NEW  TYPE  OF  "UNION." 

The  device  shown  in  the  illustrations  below  is  one 
which  should  prove  a  great  boon  to  those  responsible 
for  the  erection  and  maintenance  of  the  numerous  pipe 
lines  for  gas,  oil,  air  and  steam,  etc.,  to  be  found  in  every 
glass  works. 

By  employing  two  spherical  seats  both  struck  from  a 
common  centre,  the  inventor  has  made  it  possible  to 
connect  two  pipes,  althougli  they  may  be  as  much  as  10 
degrees  out  of  alignment,  in  any  direction,  without  it 
being  necessary  to  "  spring"  them  into  line  or  "set"  one 
of  them,  thus  avoiding  the  consequent  constant  strain 
on  tlie  joints  or  expense  of  setting  as  the  case  may  be. 


Anyone  who  has  tried  to  connect,  with  the  ordinarj^ 
type  of  union,  two  pipes  on  a  forming  machine  whilst  it  is 
hot, will  welcome  the  new  fittings,  as  in  many  cases  such 
pipes  have  been  "sprung"  into  line  whilst  cold  and  easy 
to  handle,  resulting  in  loss  of  time  and  often  burnt  fingei-s 
later  on. 

The  new  union  is  known  as  the  "  Mac ' '  and  is  marketed 
by  the  Adaptable  Union  Co.,  1.5.5,  Fenchm-eh  Street,  E.C.3. 
It  can  be  obtained  in  all  sizes  in  both  brass  and  gun- 
metal  and  malleable  iron,  whilst  the  self-aligning  feature 
is  also  available  on  elbows,  tees,  bends,  etc.,  in  fact,  in  the 
whole  range  of  the  usual  pipe  fittings  either  in  brass  or 
malleable  iron. 


JL    I  JT'/^lVyi   A  T*!/^        NARROW    NECK    AND    WIDE  MOUTH 

AUIUIVIAIIL.  BOTTLE  BLOWING  MACHINE 


No  Transfer  Boy. 

STRICTLY 


No  Take-Out  Boy. 
AUTOMATIC 


May  be  Worked  on  Floor  Level — No  Pit  Needed 


When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.   Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  i  cz. 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

Cable  AoarMi    "  LYNCHNOBOY"  ANDERSON 
Codtl    A.B.C.  6th  EDITION,  BENTLEY'S,  WESTERN  UNION 
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The  Trade  in  Parliament. 

(By  our  city  CORRESPONDENT.) 


The  question  of  the  Key  Industry  Duties  was  debated 
at  some  length  in  the  Committee  Stage  of  the  Finance 
Bill  on  Tuesday,  June  Sth.  The  day  before  a  strong 
letter  was  issued  to  M.P.'s  on  behalf  of  the  Optical 
Instruments   Importers,  who  take  exception  to  the 

procedure  adopted  in  the  matter  of  the  Committee  of 

nquir\'.  The  letter  reads  as  follows  : — 

'■  Sir, 

Finance  Bill — Clause  10. 

■'  The  importers  of  optical  glass  and  optical  instruments  desire 
to  draw  your  kind  special  attention  to  the  proposals  contained 
in  the  above  Clause  of  the  Finance  Bill,  which  deals  with  the 
continuance  for  a  period  of  ten  years  of  the  Key  Industries 
Duties,  and  proposes  certain  increases.  Optical  lenses  (for 
spectacles)  and  various  optical  requisites  for  educational  purposes 
are  to  bear  these  increases,  as  well  as  cameras,  binoculars,  etc. 

"  The  Key  Iniu.stries  Duties  were  originally  imposed  for  a 
period  of  five  years.  A  definite  period  of  this  kind  was  said  to 
be  necessary  in  order  to  give  security  to  the  British  manufac- 
turers in  making  their  plans.  The  members  of  the  distributive 
trade  felt  entitled  to  make  their  plans  also  on  this  same  basis  of 
a  definite  period,  and  it  is  regarded  as  distinctly  unfair  that  there 
should  be  a  sudden  serious  alteration  hy  way  of  increase  of  the 
duties. 

"Quite  apart,  however,  from  this  particular  element  of  unfair- 
ness, which  operates  very  har.shly  on  a  large  number  of  British 
firms,  members  of  the  trade  generally  feel  they  are  entitled  to 
protest  very  strongly  against  the  procedure  which  led  to  this 
Budget  announcement.  You  arc  aware  that  four  days  before  the 
introduction  of  the  Budget  there  was  published  a  White  Paper, 
containing  the  report  of  a  Board  of  Trade  Committee,  which 
claims  to  have  examined  carefully  the  whole  question  of  the 
Key  Industries  Duties.  The  fact,  however,  that  this  Committee 
had  been  appointed  had  so  far  as  we  are  aware  never  been  publicly 
announced. 

"  It  now  transpires  that  manufacturers  who  are  beneficiaries 
under  the  duties  were  approached  and  were  invited  to  submit 
evidence,  but  no  similar  i;ivitatioas  or  communications  were 
addressed  by  the  Committee  to  trade  organisations  and  chambers 
of  commerce  whose  members  have  had  wide  experience  of  those 
duties  and  are  vitally  interested  in  the  matter.  The  result  is  a 
Report  which  must  ue  regarded  af  baser!  on  cx  parte  evidence. 

'  You  are  reminded  that,  when  the  Kej-  Industries  Duties 
had  been  running  for  .some  months,  an  application  was  put 
forward  for  additional  duties  to  be  imposed  on  certain  goods, 
including  optical  elements  and  optical  and  scientific  instruments 
imported  from  r.ermany.  The  matter  was  referred  to  a  Safe 
guarding  of  Indu.stries  Committee,  which  sat  in  public  and  heard 
evidence  from  all  responsible  parties  concerned.  The  applicants 
were  legally  represented  by  Sir  Arthur  Colefax  and  the  opponents 
by  Sir  Thomas  Inskip.  After  hearint^  the  evidence  the  Committee 
imanimjusly  decided  in  favour  of  the  opponents.  The  traders  claim 
that  it  is  grossly  unfair  in  these  circumstances  that  hy  contrast 
an  enquiry  should  now  have  been  held  behind  closed  doors,  at 
which  they  had  no  opportunity  whatever  of  submitting  evidence 
and  figures  ;  and  that  a  Report  issued  in  such  circumstances 
should  within  a  few  hours  be  made  the  basis  for  action  which  will 
a.fcct  tlie  trade  for  a  period  of  ten  years  to  come! 

"  Several  of  the  stati-meats  that  are  made  in  the  Report  can 
only  have  been  m  ide  as  a  result  of  incomplete  information  or 
misunderstanding,  an  1  it  is  respectfully  claimed  that  the  matter 
should  be  f.irther  examined. 

"  It  is  quitj  appreciated  that  in  the  vital  matter  of  national 
Key  Industry  D.ities  there  may  be  points  which  would  require 
to  be  cOiXsidered  in  cum:r:i,  but  this  should  not  preclude  the  giving 
of  proper  opportunit  /  to  the  trade  to  lay  evidence. 

"  If  the  jjreie.it  Finance  liill  is  not  amended,  a  50  per  cent, 
duty  o.i  comp.o.ient  parts  will  be  added  to  the  already  increased 
Key  Industrie.^  Duties,  and  this  proposal  in  itself  raises  many 
omplicated  questions  which  rerjuire  investigation. 


■'  In  the  circumstances  you  are  urgently  asked  to  support  an 
amendment  having  for  i1s  object  the  suspension  of  the  new  duties 
(as  di-^tinct  from  the  existing  33J  per  cent,  duties)  ((;;///  such  tiuie 
as  a  full  and  independent  enquiry  can  have  been  held,  and  until 
Parliament  can  be  satisfied  that  any  decisions  arrived  at  are  the 
result  of  a  fair  consideration  of  all  the  relevar.t  facts  fiom  the 
national  t^-oiiit  of  rieiv." 

It  is  hardly  to  be  expected  that  the  Government 
should  modify  its  programme  to  meet  any  elc\-enth  hour 
protest  and,  of  course,  it  is  very  seldom  that  any  Members 
of  the  Government  Party  will  vote  against  the  Whips  on 
such  an  important  measure  as  the  annual  Finance  Bill. 
The  result  was  that  after  certain  lively  passages  in 
debate  the  clause  was  adopted  without  amendment. 

I  am  told  also  that  the  Chancellor  of  the  Exchequer 
has  refused  any  concession  in  the  matter  of  goods  that 
were  in  transit  at  the  time  of  the  Budget  Speech.  The 
renewed  and  the  increased  duties  will  consequently  be 
le^'ied  as  from  May  1st. 

Merchandise  Marks  (Imported  Goods)  Bill. 

The  Merchandise  Marks  Bill  was  launched  on  its 
Committee  career  on  June  12th,  and  up  to  the  time  of 
writing  five  sittings  have  been  held.  Progress  has  been 
very  slow.  The  Committee  took  two  days  to  consider 
Clause  1,  which  appears  in  the  Bill  as  a  paragraph  of 
eight  lines  ;  by  the  time  the  Committee  had  finished 
dealing  with  it  the  clause  was  enlarged  to  37  lines.  The 
effect  of  it  is  that  no  foreign  goods  will  in  future  be 
allowed  to  be  sold  in  this  country  bearing  the  name  or 
mark  of  any  firm  that  trades  in  this  country  ;  neither 
a  luerchant  nor  a  departmental  store,  nor  a  shopkeeper 
will  be  allowed  to  brand  any  foreign  goods  with  his  own 
name  or  initials  or  similar  marks. 

This  appeared  likely  to  raise  serious  difficulty  in  the 
matter  of  glass  containers.  It  is  well  known  that  many 
British  manufacturers,  especially  in  the  Perfumery 
industry,  use  imported  bottles  and  jars  for  filling  with 
their  own  manufactures.  Amendments  were  put  on  the 
Order  Paper  to  draw  attention  to  this  difficulty  and  to 
prevent  the  anomaly  of  British  perfumery  having  to  be 
sold  by  its  British  maker  in  a  glass  bottle  bearing  the 
name  of  the  foreign  coimtry,  simply  because  the  name 
of  the  British  perfumery  manufacturer  happens  to  be 
embossed  or  otherwise  branded  on  the  bottle.  The 
President  of  the  Board  of  Trade  was  evidently  impressed 
by  the  criticism  and  on  the  second  day  himself  tabled 
an  amendment  which  was  eventually  adopted  and  which 
read  as  follows  : — 

••  Articles  used  or  to  be  used  for  any  of  the  following  purposes, 
that  is  to  say,  as  coverings,  labels,  reels,  or  otlierwise  as  articles 
in  or  with  which  goods  manufactured  or  produced  in  the  United 
Kingdom  are  to  be  sold  or  exposed  for  sale  .shall  be  excluded 
from  the  operation  of  this  section,  notwithstanding  that  the  name 
or  trade  mark  of  the  manufacturer,  dealer,  or  trader  in  the  United 
Kingdom  is  applied  thereto,  if  the  name  or  mark  was  applied 
with  his  consent." 

The  Committee  then  proceeded  to  deal  with  clause  2, 
which  lays  the  foundation  of  the  main  ]iart  of  the  Bill. 
This  proposes  the  establishment  of  two  small  paid 
committees.  One  will  deal  with  foodstuffs,  the  other 
with  general  manufactured  goods.    In  an  earlier  issue 
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of  Glass  some  account  was  given  of  the  general  provisions 
which  this  part  of  the  Bill  contains.  I  pointed  out  that 
there  was  a  special  stipulation  which  would  prevent  the 
proposed  tribunal  from  issuing  any  order  which  would 
prescribe  compulsory  marking  of  glassware  prior  to 
imforlation.  The  goods  would  be  allowed  to  come  into 
the  wholesale  warehouse  unmarked,  but  in  the  event  of 
any  subsequent  sale  or  offer  for  sale  in  the  United 
Kingdom  they  would  have  to  be  marked  with  an  indica- 
tion of  origin.  On  the  other  hand  they  might  be  re- 
exported without  a  mark.  This  arrangement  was  designed 
to  protect  the  entrepot  trade.  It  provided,  however, 
very  strong  hostility  from  Sheffield  and  the  Potteries, 
with  the  result  that  one  of  the  Sheffield  Members  on  the 
Standing  Committee  moved  an  amendment  to  dispense 
with  this  stipulation  and  to  give  the  proposed  tribunal 
power  at  discretion  to  require  imported  manufactured 
goods  to  be  marked  before  passing  the  Customs.  This 
amendment  was  accepted  by  the  President  of  the  Board 
of  Trade,  with  the  result  that  the  Bill  has  had  to  be 
recast  in  certain  important  particulars,  and  the  opposition 
of  thiC  Merchants  has  been  considerably  intensified.  Tliey 
complain  that  we  are  now  deliberately  proposing  to 
advertise  to  our  foreign  customers  the  origin  of  the 
goods  we  sell  to  them  with  the  obvious  risk  that  having 
discovered  our  sources  of  su]iply  they  will  go  direct  and 
dispense  with  our  services.  As  the  entrepot  trade  of 
the  country  is  worth  nearly  £*J00,()()0,()00  it  is  not 
surprising  that  the  shipowners  through  the  Chamber  of 
Shi]3ping  have  joined  the  merchants  in  protesting  against 
what  they  regard  as  a  commerce  destroying  experiment. 

So  far  as  glassware  is  concerned  visible  entrepot  trade 
last  year  amounted  to  about  £120,000,  but  thi'^,  of  course, 
docs  not  include  glassware  which  was  imported  as  semi- 
raw  material  and  subsequently  re-exported  as  part  of  a 
manufactured  article  represented  as  an  export  of  liritish 
manufacture.  This  would  j^articularly  apply  to  mount- 
ing glassware,  glass  tubing  and  bottles.  Indeed,  the 
re-export  of  bottles  and  jars  must  be  very  considerable. 

Though  clause  1  of  the  new  Bill  exempts  glass  con- 
tainers from  compulsory  marking  in  cases  where  the 
British  trade  mark  appearing  on  the  bottle  might  othcr- 
wi  e  make  it  obligatory,  nevertheless  the  way  will  be 
open  by  the  Bill  for  British  Glass  Manufacturers  to  apply 
to  the  Board  of  Trade  for  an  enquiry,  having  as  its 
object  the  compulsory  marking  of  all  foreign  glassware 
entering  this  country.  No  doubt  such  an  application 
will  1  e  made,  at  any  rate  by  certain  sections  of  the 
industry,  and  the  matter  will  have  to  be  investigated 
in  all  its  I;earings  by  the  Committee  which  the  new  Act 
will  establish.  When  this  time  comes  a  great  many 
facts  and  figures  will  no  doubt  be  brought  forward,  in 
the  light  of  which  it  should  be  possible  to  pass  a  more 
considered  opinion  than  is  possible  at  this  stage. 

At  the  time  of  going  to  press  the  Bill  looked  like  being 
detained  in  the  Standing  Committee  for  some  weeks. 
In  any  case  it  can  hardly  emerge  until  the  latter  part  of 
July.  It  is  doubtful  whether  there  will  be  time  for  the 
Hcport  Stage  and  Third  Beading  to  be  taken  in  the 
House  of  Commons  before  the  House  rises  for  the 
Summer  recess.  The  Bill  has  to  go  to  the  House  of 
Lords  after  the  Commons  gi\'e  it  a  Third  Heading,  and 
there  may  be  further  delay  in  the  Upper  Chamber.  It 
is  t  hcreforc  (|iiilc  likely  thai  the  Hill  will  not  reach  the 


Statute  Book  until  November.  In  this  case  the  new 
tribunal  can  hardly  get  to  work  on  special  applications 
until  the  New  Year,  when  there  will  certainly  be  a  queue 
of  applicants  and  progress  will  be  slow,  especially  as  the 
Bill  now  provides  that  twenty-eight  days'  notice  must 
be  given  before  the  tribunal  proceeds  to  deal  with  any 
i:)articular  application.  When  regulations  begin  to  be 
issued  as  a  result  of  the  tribunal  findings  there  will  still 
have  to  be  some  months  of  notice  before  the  new  Orders 
come  into  force.  This  is  quite  proper,  since  exteiisive 
business  arrangements  will  have  to  be  made  by  the 
traders  concerned.  As  a  net  result  British  manufacturers 
must  not  look  to  receive  any  benefit  from  the  new  Bifl 
for  a  good  many  months  to  come.  On  the  other  hand  theV' 
will  no  doubt  be  gratified  to  see  the  legislation  effected  . 

 <XJX5=   I 

THE  POTTERY  AND  GLASS  TRADES 
BENEVOLENT  INSTITUTION. 

The  44th  Aimual  General  Meeting  of  this  Institution 
originally  fixed  for  the  12th  May,  was  adjourned  in 
consequence  of  the  Strike  to  the  26th. 

It  was  much  regretted  that  absence  abroad  preventc'l 
The  President,  The  Earl  of  Harrowby,  from  jiresiding, 
and  in  his  absence.  The  Chairman  of  the  Board  of  Manage- 
ment, Mr.  Leather,  took  the  Chair. 

A  very  representati^•e  gathering  listened  with  keen 
interest  to  the  report  which  was  further  exjilaincd  by 
Mr.  Leather,  especially  that  part  which  dealt  with  the 
need  for  the  revision  of  the  rules.  The  meeting  unani- 
mously endorsed  the  recommendation  of  the  Board  and 
the  new  set  of  rules  were  adopted  and  it  is  thought  that 
they  will  be  the  means  of  considerably  widening  the 
scope  and  increasing  the  interest  of  those  sections  of  the 
Glass  industry  wliich  in  the  past  apjiear  to  ha^■e  had 
little  interest  in  conuiion  with  the  work  of  the  Institution. 

The  Accounts  and  Balance  Sheet  were  to  have  been 
dealt  with  bv  Mr.  G.  E.  Alexander,  O.B.E.,  the  Treasurer, 
but  unfortunately  at  the  last  moment  he  phoned  his  in- 
ability to  be  present  and  in  his  place  Mr.  Stanle>-,  The 
Chairman  of  the  Finance  Committee,  dealt  with  that 
part  of  the  work. 

The  meeting  r.nanimously  elected  Mr.  Stanley  B. 
Bagley,  J.P.  (Chairman  of  Messrs.  liagley  &  Co.,  Ltd., 
Knottinglev).  a  member  of  the  Board,  and  rc-(dected  to 
that  bodv  Mr.  S.  M.  Stuart  (Stuart  &  Sons,  Ltd., 
Stourbridge)  and  Mr.  F.  1?.  Towers  (Lewis  &  Towers, 
Dalston,  E.) 

Pensions  of  €36  and  €21  respectively  were  granted  to 
Mrs.  H.  Sanderson  and  Mr.  W.  W.  Nixon. 

Mr.  G.  E.  Alexander,  O.H.E.,  was  appointed  a  Vice- 
President  of  the  Instituti-)n  and  Webbs  Crystal  Glass 
Co.,  Ltd.,  added  to  the  Vice-Presidents  list. 

Mr.  Leather  on  his  retirement  from  the  (diairmaiiship 
of  the  Institution  was  presented  with  a  Gold  and  Enamel 
Hadge,  a  reiiliea  of  the  Portland  Vase,  as  a  small  token 
of  appreciation  from  his  colleagues  on  the  Board  of  his 
ser\  iees  rendered  during  his  year  of  olfiee. 

.\t  \\\v  Meeting  of  the  Board  of  Management,  inime- 
diatelv  lullowing  the  Annual  (leneral  Meeting,  Mr.  V.  J. 
Pratt  ' ((loverning  Director  of  The  National  (ilass  Co., 
and  (Jovernitig  Director  of  the  Hankin  Automatic 
(JIass  Feeder  Co.)  was  unanimously  elected  Chainnan  of 
the  Hoard  of  Management  for  the  ensuing  year. 


July.    1926.    CLASS  3« 

May  Trade  Returns. 


IMPORTS  OF  GLASS  AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod)  ...  value 
Glass  Tubing  and  Rod  for  all  purposes  ...        ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  Glass   

Optical  Glass  (other  than  worked  Elements,  c.q. 
Lenses) 

Bottles  and  Jars                        ...    gross 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value    £ 

Quantities. 

Value. 

Month  ended 
31st  I^Iay. 

Five  1 
ended  3 

uonths 
ist  May. 

Month  ended 

3 1. si  IMay. 

Five  months 
ended  31st  May. 

1925- 

1926. 

1925- 

1926. 

1925- 

1926. 

1925. 

22  I 
11.563 

77.844 

5 

103.433 
2.337 

352 
6,8c5 

7 

3^'.543 
74.953 

3 

80,266 
2,227 

2,384 

54.409 
102 

228,452 
446.347 

30 

53^^839 
8,960 

2,658 
55,562 
29 

237.81 1 
506,966 

1 1 

576,341 
12,782 

3.901 
808 
28,485 
434 

128,280 
1 17,980 

418 
70, 104 
6,499 

1,360 
9C7 
20,297 
4'> 

105, 178 
82,038 

294 
50,405 
5.560 

26,144 
8,483 
142,563 
1,243 

620,652 
660,825 

l,go6 
336,062 
28,381 

27,  126 
7.902 
158,846 
298 

660,796 
671,743 

1,178 
343.781 
34.298 

356,909 

266,145 

1,826,261 

1.905.968 

EXPORTS   OF   GLASS   AND   GLASSWARE    (BRITISH  PRODUCTS). 


Scientific  Glassware  (except  Tubing  and  Rod)    . . . 

'i'ubing  and  Rod  for  all  purposes  

Illuminating  Glassware  ...   

Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet   ...  ... 

Optical  (other  than  worked  Elements,  e.g.  Lenses) 
Bottles  and  J ars  ... 

Manufactures,  not  elsewhere  specified  ... 

Total  ^'alue 


value 
cwts. 


gros.s 
cwts. 


Quantities. 


Month  ended 
3 [St  May. 


1925 


273 
576 
464 


2,509 
81,937 
13 

26,066 
852 


1 926. 


523 
547 
177 


2,227 
7  3, 'So 

9 

17.141 

599 


Five  months 
ended  31st  JMay 


1925- 


1.425 
2,679 

1,873 


12,812 

342,743 
60 

139-007 
3.508 


Value. 


Month  ended  Five  months 

3IS.  May.         ended  31st  .^lay. 


1926. 


2,234 
2,387 
I  06 1 


1 1,2  12 
383.91 1 
26 

1 18,605 
3.357 


1925. 

5,740 
2  470 
5,962 
3.097 


22,387 
154,477 
153 
27.549 
5.038 


226,873 


1926. 

4,960 
2,556 
4, 1 1 1 
1.374 


2  1,973 
122,123 

138 
18,1 19 

3,313 


1925. 


8,667 


29,162 
10-574 

25,141 
12,810 


II  i,77r, 
673,S8(, 
1,39^ 
142,937 
19,0,  9 


1,026,761 


1926. 


28,644 
■3.185 
21,361 

7.944 


1  10,233 
668,862 
597 
1 17.012 
20,174 


988,01 


EXPORTS  OF  GLASS  AND  GLASSWARE   (FOREIGN  AND   COLONIAL  MERCHANDISE) 


.'scientific  Glassware  (except  Tubing  and  Rod)  . . , 
Glass  Tubing  and  Rod  for  all  purposes... 

Illuminating  Glassware   

Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  '1  able  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet   ...  ... 

Optical  Glass  (other  than  worked  Elements,  e.g. 

Lenses) 
Jiottles  and  Jars  ... 

Gl^.ss  and  Glassware  not  elsewhere  specified  ... 

Total  Value 


QUAN' 

ririES. 

Value. 

Month 

ended 

Five  months 

Month 

ended 

Five  months 

31st  May. 

ended  31SL  ]May. 

31st  May. 

ended  31st  May. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

19.16, 

value 

794 

362 

3.004 

2,024 

cwts. 

7 

8 

46 

2 

102 

93 

85 

96 

704 

748 

592 

613 

5.652 

6.256 

I 

2 

I 

4 

20 

47 

26 

83 

615 

456 

3,441 

3.262 

4.387 

2,743 

21,224 

20,585 

314 

172 

1,389 

2,222 

468 

233 

2,089 

2.493 

16 

20 

17 

76 

24 

162 

167 

gross 

748 

1,268 

6.859 

5,534 

915 

1,018 

7.246 

4,862 

cwts. 

51 

32 

2  23 

233 

236 

285 

2.005 

950 

i 

7.534 

5.32: 

4:.5io 

37.513 
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United  States  Patents. 


GRANTED  MAY  18,  1926. 
1,584,728.     Method   of  Manufacturing  Mirrors. 

Tlicodore  Willard  Case,  Scipio,  N.Y.,  assignor  to 
Case  Researcli  Laboratory  Incorporated,  Auburn, 
N.Y.,  a  Corporation  of  New  Y^ork.  Filed  April  18, 
1922.  Serial  No.  5.55,526.  3  Claims.  (CI.  91— 
70.1.) 

1.  The  method  of  manufacturing^  a  mirror  comprising 
remo\'ing  water  and  \'apoui-  from  the  surface  of  a  glass 
piece  by  baking  and  then  de]?ositing  a  metallic  material 
in  vaporised  form  upon  the  baked  surface  of  the  glass 
piece  to  form  a  thin  coherent  reflecting  film  thei'eon. 
1,581,768.— Manufacture  of  Sheet  Glass.  Charles 
Henrv  Harding,  Fort  Smith,  Ark.  Filed  February  8, 
1926.  Serial  No.  86,680.    5  Claims.  (CI.  49—83.1.) 


1.  The  method  of  manufacture  of  sheet  glass  which 
comprises  developing  the  sheet  from  a  body  of  molten 
glass  and  during  the  operation  shifting  the  line  of  sheet- 
development  in  its  own  direction. 

1,585,542. — Process  of  Annealing  Glass.  Kenneth  M. 
Henry,  San  Francisco,  Calif.,  assignor  to  Illinois- 
Pacific  Glass  Company,  San  Francisco,  Calif.,  a 
Corporation  of  California.  Filed  November  25,  1924. 
Serial  No.  752,110.    7  Claims.    (CI.  49—89.) 
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1.  In  a  ))r()C'css  of  annealing  glass  articles  in  a,  tcm" 
j)ei-aUn'e  controlled  lehr  or  mudlc,  the  stei)s  of  subjecting 
the  glass  were  to  a  j)lnrality  of  ainiealing  stages,  first 
at  a  high  temperature  and  thereafter  at  a  lower  tcmpei'a- 
ture,  all  within  the  ainicaling  range. 
1,585,5.55. — ^Method  of  Marking  Glass.    Abdul  Aziz 

Mansurzadah,  Oakland,  Calif.    Filed  .Inly  23,  1925. 

Serial  No.  45,701.    3  Clainis.     (CI.  M  20.) 

1.  A  method  of  marking  glass  and  the  like  consisting 


of  chemically  modifying  the  hydroscopic  pi'operties  of 
a  portion  of  the  surface  thereof  by  api)lying  thei'cto  a 
chemical  agent  containing  chromium  in  solution  which 
reacts  chemically  with  certain  of  the  glass  constituents 
to  modify  the  hydroscopic  ]?ro])erties  of  the  treated 
surface,  and  thereafter  exposing  the  agent  to  heat  or 
light  to  com])lete  the  chemical  reaction  and  the  marking 
operation. 

1,585,607. — Process  of  Making  Corrugated  Wire 
Glass.  Walter  Cox  and  ArnoShuman,  Philadelphia, 
Pa.,  assignors  to  Pennsylvania  W^ire  Glass  Company, 
Philadelphia,  Pa.,  a  Corporation  of  New  Jerse3^ 
Filed   August  7th,   1920.    Serial   No.  401,925. 
1  Claim.    (CI.  49—86.) 
The  process  of  making  corrugated  wire  glass  which 
consists  in  rolling  a  flat  sheet  of  glass  with  flat  wire 
mesh  embedded  therein,  and  while  the  interior  portion 
of  said  sheet  is  sufliciently  plastic  l)y  heat  to  permit  the 
twists  of  the  mesh  to  stretch  and  while  the  exterior  of 
the  sheet  is  sufliciently  solid  by  cooling  upon  bending  to 
retain  its  form,  corrugating  said  sheet  and  mesh  'at 
one  operation. 

GRANTED  MAY  25th,  1926. 
1,585,779. — Production  of  Refractory  Oxide  Ware. 

John  WVsley  Marden,  East  Orange,  N.J.,  assignor 
to  Westinghouse  I /am])  Company,  a,  Corporation  of 
Pennsvlvania.    Filed  March  8,  1922.    Serial  No. 
542,134.    30  Claims.    (CI.  18—47.5.) 
1 .  An  article  of  manufacture  composed  of  thoria  and 

resulting  from  shaping  and  fitting  a  mixture  of  thoria, 

cryolite,  ])hos]ohoric  acid  and  water. 

1,.586,008. — Glass-Cleaning  Composition.  Manuel 
A.  Sevilla,  Los  Angeles,  Calif.  Filed  Mav  14,  192  k 
Serial     No.  713,221.    1  Claim.    (CI.  87— 5.) 
A  glass  cleaning  composition  in  the  form  of  a  li()uid 

consisting  of  the  following  ingredients  in  the  proportions 

stated  : — Powdered   pumice   stone,   1   part  ;  whiting 

2  parts  ;  alcohol  1  part  ;  water  15  parts. 

1,586,072. — Method  for  Producing  Grooved  Cup 
Finish  in  Bottles  and  Article  Produced 
Thereby.  Harry  A.  Cris))in  and  Henry  .1.  Pawling, 
Salem,  N.J.,  assignors  to  Salem  Glass  Works,  Salem, 
N..I.,  a  Corporation  of  New  Jersev.  Filed  June  19, 
1925.   Serial  No.  38,186.    4  Claim.'^.    (CI.  49—18.) 


1.  The  method  of  forming  a  groove  in  a  glass  bottle 
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neck  having  an  upstanding  top  or  corking  end  rising 
from  a  flanged  rim,  wliich  consists  in  telescoping  said 
upstanding  corking  end  into  said  rim  wliile  the  glass 
is  in  semi-molten  condition,  to  form  a  cup-shaped 
groove. 

l,5S(j,oni.— Method  of  and  Apparatus  for  Handling 

Glass.  Charles  W.  Kurtz,  Pittsburgh,  Ovah  M. 
Byers,  Kane,  Louis  R.  Schmertz,  Ligonier,  and 
Lawrence  A.  Gessner,  .Teannette,  Pa.,  assignors  to 
Window  Glass  Machine  Company,  Pittsburgh,  Pa., 
a  Corporation  of  New  .Jersey.  Filed  Mav  1,  1922. 
Serial  No.  557,657.    8  Clairns.    (CI.  49-^1.) 


1.  In  a  glass  handling  apparatus,  an  interrupted  glass- 
carrj'ing  means,  a  lehr  through  which  one  section  of 
said  means  passes,  a  heating  chamber  through  which 
another  section  of  said  means  passes,  and  means  between 
the  lehr  and  heating  chamber  for  dipping  the  glass 
carried  by  said  means. 

1,586,187. — Method  and  Apparatus  for  Producing 
Sheet  Glass.  Enoch  T.  Ferngren,  Toledo,  Ohio, 
assignor  to  The  Libbey-Owens  Sheet  Glass  Com- 
pany, Toledo,  Ohio,  a  "Cor]»ration  of  Ohio.  Filed 
.Tanuarv'  2,  1925.  Serial  No.  92.  6  Claims.  (CI. 
49—17.) 


4.  In  sheet  glass  apparatus,  a  furnace  containing  a 
mass  of  molten  glass,  a  rotatablc  drum,  means  for  per- 
mitting a  flow  of  glass  to  pass  from  the  furnace  upon 
the  drum  in  a  manner  that  it  will  tend  to  move  on  the 
drum  in  a  direction  opposite  to  its  rotation,  and  means 
for  drawing  a  sheet  from  the  glass  on  said  drum,  the 
sheet  being  drawn  in  the  same  direction  as  that  of 
rotation  of  the  said  drum. 

GRANTED  JUNE  1st,  1926. 
1,586,618. — Method  and  Apparatus  for  Drawing 
Sheet  Glass.    Enoch  T.  Ferngren,  Toledo,  Ohio, 


assignor  to  The  Libbey-Owens  Sheet  Glass  Com- 
pany, Toledo,  Ohio,  a  Corporation  of  Ohio.  Filed 
July  7,  1922.  Serial  No.  573,292.  27  Claims.  (CI. 
49—17.) 


1.  In  the  art  of  drawing  sheet  glass  from  a  mass  of 
molten  glass,  the  method  of  maintaining  lateral  tension 
in  the  sheet  during  the  formati-^'c  period,  consisting  in 
forming  thickened  edge  portions  on  the  sheet  at  the  slieet 
source,  gripping  the  thickened  portions  between  rolling 
surfaces  after  they  have  passed  beyond  their  ])lace  of 
formation  and  immediately  adjacent  thereto,  and  holding 
the  sheet  against  its  tendency  to  contract. 
1,586,619.— Method  and  Apparatus  for  Supplying 
Molten   Glass  to   Sheet-drawing  Machines. 
Enoch  T.  Ferngren,  Toledo,  Ohio,  assignor  to  The 
Libbey-Owens  Sheet  Glass  Company,  Toledo,  Ohio, 
a  Corporation  of  Ohio.    Filed  October  12,  1922. 
Serial  No.  593,961.    11  Claims.    (CI.  49—17.) 


3.  In  an  apparatus  for  drawing  sheet  glass,  wherein 
the  sheet  is  drawn  upwardly  from  a  rather  deep  pool  of 
molten  glass,  means  for  segregating  a  shallow  body  of 
the  molten  glass  below  and  adjacent  the  sheet  som-ce, 
com]5rising  a  submerged  refractory  plate  with  its  ujjper 
surface  substantially  parallel  with  the  surface  of  the 
pool,  the  plate  liaving  a  substantially  flat  upper  surface 
but  being  thicker  at  the  centre  than  adjacent  the  sides 
of  the  pool,  for  the  purpose  described,  and  heating 
chambers  contained  within  the  ends  of  the  })late. 
1,586,620. — Method  and  Apparatus  for  Continuously 
Drawing   Sheet  Glass.      Enoch  T.  Ferngren, 
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Toledo,  Ohio,  assignor  to  Tlic  lyibbey-Owens  Sheet 
Glass  Company,  Toledo,  Ohio,  a  Corporation  of 
Ohio.    Filed  October  11,  1922.  Serial  No.  593,<S84. 
16  Claims.    (CI.  49—17.) 
1.  The  method  of  producing  sheet-glass  wherein  a 
layer  of  cooler  plastic  glass  is  congealed  upon  a  portion 
of  the  surface  of  a  pool  of  liquid  glass,  this  layer  being 
reheated  and  then  floated  over  the  edge  of  the  containing 
receptacle  upon  a  film  of  liquid  glass  and  drawn  away 
in  slieet  form. 

1,586,701-.  -Apparatus  for  Controlling  the  Delivery 
of  Glass  from  Furnaces  to  Molds  and  the  Like. 

James  Dennis  Roots,  I^ondon,  England.  J'iled 
September  25,  1920.  Serial  No.  412,747.  3  Claims. 
(CI.  49—55.) 


BRITISH  PATENTS. 


1.  An  apparatus  of  the  character  described  including 
a  receptacle  for  containing  molten  glass,  said  receptacle 
having  a  discharge  opening  therein,  a  plunger  mounted 
to  reciprocate  relative  to  the  receptacle  and  for  con- 
trolling the  discharge  of  glass  through  the  opening,  said 
plunger  including  a  hollow  stem  and  an  enlarged  recessed 
head,  the  hollow  stein  allowing  the  exhaust  of  air  from 
the  head  whereby  glass  may  be  received  in  the  recess  of 
the  head  at  all  times,  and  means  for  raising  and  lower- 
ing the  plunger,  said  plunger  when  being  raised  creating 
a  vacuum  to  raise  the  glass  and  cut  off  discharge  thereof 
through  the  opening  and  when  being  lowered  discharging 
the  glass  through  the  opening. 

1,587,171. — Recuperator  Structure  for  Furnaces. 

William  A.  Morton,  Pittsburgh,  Pa.,  assignor  to 
The  Amsler-Morton  Coinpany,  Pittsburgh,  Pa.,  a 
Corporation  of  Pennsylvania.     Filed  October  9, 
1922.  Serial  No.  .59;3, 195.  18  Claims.  (CI.  72-  l.'S.S.) 
1.  Tn  a  recuperative  structure  for  furnaces,  the  com- 
bination of  a  plurality  of  vertically  disposed  air  flues, 
each  flue  being  composed  of  a  plurality  of  vertically 
dis})oscd  flue  tile  in  su{)erim))ose(l  relation,  and  horizon- 
tally disposed  flange  tile  interposed  between  adjacent 
alined  flue  tile  and  socketed  above  and  below  to  receive 
the  ends  of  the  flue  tile,  and  said  flange  tile  being  provided 
with    integral   lateral    |)r()j((l ions,   the   projections  of 
adjacent  flange  tile  Ix  ing  in  c  ngagcmcnt  to  brace  the 
associated  air  flues  against  late  ral  disj^lacement. 


The  follnwiiif^  abstracts  arc  taken  frotn  the  Illitstrat'd  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  from 
f'le  Patent  Office,  25,  Southampton  Buildings,  London,  W.C., 
Price  1/-  each. 

249,586. — Heat  Exchangers.  Chavanne.  L.,  18,  Avenue 
du  President  Wilson,  Paris.  March  19,  1925,  No. 
7443/28.  Convention  date,  March  19,  1924.  Not 
vet  accepted.  Abridged  as  open  to  ins]5ection  luidcr 
Sect.  91  of  the  Act.  (Classes  51  (i),  51  (ii),  and 
64  (i).) 


FIC.6. 


FIC.7 
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Regenerators ;  gaseous-fuel  lurnaces ;  air  and  gas 
heating  furnaces  ;  da'iipers. — Continuous  heat  exchange 
apparatus  is  pro\  ided  with  narrow  elongated  inlet  and 
outlet  ports  for  the  heating  fluid  to  equalise  the  distribu- 
tion of  the  heat.  The  width  of  the  ports  may  be  adjust- 
able at  different  points  along  the  length.  The  luat 
exchanger  35  has  a  vertical  slot-like  port  15  giving  good 
distribution  parallel  to  the  axis  and  a  horizontal  port  17 
serving  a  large  jiart  of  the  periphery.  Figs.  7  and  8 
show  a  gas-fired  heater  having  a  long  narrow  vertical 
slot  \5a  supplied  with  air  and  gas  from  ]:orts  36,  37  the 
supi)ly  being  regulated  by  a  series  of  sliding  dampers 
38,  39.  These  dampers  may  coni])rise  refractory  brief  s 
mounted  for  movement  by  means  of  rollers  42,  4:3  running 
in  channels  44,  45.  For  heating  Avith  waste  gases  one  (  f 
the  ports  36,  37  is  dispensed  with.  The  slot  15«  may 
be  horizontal,  the  dampers  being  then  maintained  in 
position  by  counterweights.  The  nest  of  tubes  within 
the  heater  may  be  rotated  and  may  be  provided  with 
internal  and  external  refractory  masses. 
249,543. — Silica  Stones.  Schiiller,  N.,  Ehrcnbreitstein, 

near  Coblenz,  Cermany.  March  18,  1926,  No.  7525. 

Convention  date,  March  20,  1925.  Not  yet  aeee])tcd. 

Abridged  as  open  to  ins])ection  under  Sect.  91  ot 

the  Act.  (Class  22.) 
Refractory  substances  containing  silica. — Waste  sands, 
such  as  those  obtained  from  the  glass  industry  and  frc.m 
grinding  and  washing  processes  in  general  are  used 
instead  of  (]uartzite,  etc.,  in  the  mamifacture  of  silica 
stones.  The  substances  may  be  mixed  with  slaked  lime 
with  or  without  organic  binders  and  with  or  witlu.ut 
pieces  of  (juartzitc,  and  svibjectcd  to  the  action  of  supcr- 
licated  steam,  hot  gases,  or  hot  air.  The  material  is 
said  to  undergo  rapid  couAcrsion  into  tridymite  during 
the  baking  ])rocess. 
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249,636. — Annealing -furnaces.  Frazier,  C.  E.,  417, 
East  Beau  Street,  Washington,  Pennsvl^'ania, 
U.S.A.  February  9,  1925.  No.  3591.  (Class  51 
(ii)-) 


23  ,7a.    ?4  23 


Fic.in 


In  an  annealing-leer  of  the  kind  in  which  a  com- 
bustion chamber  disposed  above  the  lehr  muffle  com- 
municates through  side  wall  flues  with  longitudinal 
flues  beneath  the  floor,  the  side  wall  flues  near  the  lehr 
inlet,  and  those  more  remote  therefrom  are  connected 
to  different  floor  flues.  In  the  construction  shown,  the 
chamber  above  the  muffle  1  is  divided  by  a  partition 
27  into  a  combustion  chamber  28,  and  a  flue  chamber 
29,  and  both  chambers  communicate  through  damper- 
controlled  side  wall  flues  23,  24  with  four  longitudinal 
floor  flues  consisting  of  an  inner  pair  21  and  an  outer 
pair  22.  At  each  side  of  the  lehr  the  flue  22  is  connected 
with  the  combustion  and  flue  chambers  through  four 
flues  24  on  one  side  of  the  partition  27,  and  two  flues  24 
on  the  other  side,  while  the  three  flues  23,  23a  at  the 
inlet  end  of  the  lehr,  and  the  two  at  the  flue  end,  com- 
municate with  the  flue  21.  The  flues  23«  above  the 
conveyer  sprockets  are  connected  with  the  adjacent  side 
wall  flue  23  by  small  horizontal  flues.  The  side  wall 
panels  of  the  flues  23  are  preferably  made  of  cast  iron 
instead  of  tile  as  in  the  main  body  of  the  lehr.  The 
chamber  29  is  divided  by  a  longitudinal  partition  33 
into  two  chambers,  which  communicate  by  separate 
damper-controlled  openings  with  the  chimney. 
249,695.— Bottles.  Bartlett,  A.  E.,  321,  Fulwood  Road, 

Sheffield.    May  19,  1925.    No.  1.3020.  Drawings 

to  Specification.  (Class  125  (i).) 
•Sediment,  retaining  ;  shaped  to  facilitate  cleaning. — 
In  a  bottle  provided  with  the  usual  flat  base,  the  interior, 
from  about  half  its  length  to  the  base,  is  substantially 
cone-shaped,  the  cone  end  being  pointed  or  nearly  so, 
so  that  sediment  collects  at  the  end  of  the  cone  and 
remains  there  whilst  the  contents  of  the  bottle  are  being 
poured  out.  According  to  the  Provisional  Specification, 
the  shape  facilitates  the  cleaning  of  the  bottle.  Specifica- 
tion .5091/81  is  referred  to. 

249,797. — Electric  Incandescent  Lamps.  General 
Electric   (!o.,   Ltd.,    Magnet   House,  Kingsway, 


London.— (Assignees  of  Patent-Treuhand-Ges,  fiir 
Elektrische    Gluhlampen  ;     11,  Ehrenbergstrasse, 
Berlin.)  February  27,  1926,  No.  5623.  Convention 
date,  November  14,  1925.    (Class  39  (ii).) 
Bulbs  of  clear  glass  are  coloured  or  rendered  light- 
diffusing  by  coating  their  internal  surface  with  trans- 
parent or  translucent  powder.    This  may  be  blown  into 
the  bulbs,  or  passed  into  them  as  fumes  from  burning 
metal,  and  the  operation  may  be  performed  on  a  sealing- 
iii  machine.  The  powder  may  consist  of  white  or  coloured 
oxides,  sulphides,  etc.,  of  metals  such  as  magnesium, 
aluminium,  silicon,  zirconium,  titanium,  tantalum,  iron, 
or  chromium. 

249,863. — Glass  Manufacture.  Heuzc,  C,  Auvelais, 
Belgium.  March  23,  1926,  No.  7994.  Convention 
date,  March  28,  1925.  Not  yet  accepted.  Abridged 
as  open  to  inspection  under  Sect.  91  of  the  Act. 
(Class  56.) 


FIG. I. 


Delivering  molten  metal ;  rolling. — -Relates  to  the 
method  of  making  plate-glass  in  which  the  metal  flows 
from  the  melting-tank  on  to  the  rolling  apparatus. 
According  to  the  invention,  a  storage  tank  is  interposed 
between  the  melting-tank  and  the  rollers,  and  charges  of 
metal  are  drawn  from  the  storage  tank  as  required. 
The  metal  issuing  from  the  storage  tank  also  flows  over 
an  inclined  forming-table  before  passing  between  the 
rollers. 

Deli\'ering  molten  metal. — In  the  construction  shown 
in  Fig.  ],  the  metal  is  made  in  a  tank  14  and  flows 
through  a  spout  15  into  a  storage  tank  2  the  bottom 
of  which  is  pivoted  on  an  axis  3  situated  near  an  outlet 
slot  S.  The  bottom  can  be  moved  by  suitable  means  and 
when  it  is  raised  metal  is  discharged  through  the  outlet 
S,  a  gate  1  being  provided  to  assist  in  controlling  the 
discharge.  The  bottom  may  be  fixed  instead  of  being 
movaVjle,  and  the  outlet  slot  may  be  formed  in  the  bottom 
and  closed  by  a  gate.  In  another  modification  the  stor- 
age tank  may  be  made  to  rock  about  a  transverse  or 
a  longitudinal  axis,  the  tank  being  tilted  when  it  is 
required  to  discharge  metal.  In  a  further  modification, 
the  outlet  slot  is  formed  in  the  side  of  the  storage  tank 
and  the  axis  about  which  the  tank  is  tilted  passes  close 
to  the  slot,  so  that  the  movement  of  a  poiu'ing-lip,  which 
is  attached  to  the  slot,  is  reduced  to  a  minimum  when 
discharging  metal.  The  trunnions  about  which  the  form 
of  tank  turns  are  made  hollow,  and  one  is  used  to  admit 
metal  while  the  other  serves  as  an  inlet  for  the  gas  used 
for  heating  the  tank. 

Rolling. — Metal  issuing  from  the  outlet  S  in  the  tank 
2  flows  o\'er  an  inclined  table  4  to  rollers  6,  7  by  which 
it  is  formed  into  a  sheet.  The  table  is  pivoted  o\\  an 
axis  5  close  to  and  parallel  with  the  rollers,  and  its 
inclination  can  be  adjusted.  The  sheet,  as  it  leaves  the 
I'ollers  6,  7,  is  led  by  carrier  rolls  8,  9  on  to  a  conveyer 
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table  10  which  moves  under  the  rollers  at  the  same  sjieed 
as  that  of  the  sheet  of  glass.    A  shearing-device  12  cuts 
the  sheet  into  lengths  which  are  conveyecl  by  the  moving 
table  10  to  a  lehr.    After  remo^'al  of  the  glass,  the  table 
returns  through  a  tunnel  6  and  is  raised  by  an  elevator 
13  into  ))osition  to  be  run  under  the  rollers  to  receive 
a  new  sheet.    The  table  10  may  be  returned  along  a 
parallel  truck  instead  of  through  a  tunnel. 
249,868.— Glass    Manufacture.      British  Thomson- 
Houston  Co.,  Ltd.,  Crown  House,  Aldwych,  London. 
— (Assignees  of  lirown,  C.  A.  ;  18.51,  Burnett  Road, 
East   Cleveland   and  Sickle,  F.   B  Van  ;  West 
Brook  Drive,  Wickliffe,  both   in    Oh.io,  U.S.A.) 
March  21,  1926,  No.  8069.  Convention  date,  March 
21',  1925.   Not  yet  accepted.   Abridged  as  open  to 
inspection  under  Sect.  91  of  the  Act.    (Class  56.) 


FIG. 2 


Transporting  ware. — Relates  to  a  machine  for  con- 
veying electric  lamp  bulbs  or  similar  articles,  from  the 
machine  by  which  they  are  formed  to  a  finishing  machine, 
such  as  that  described  in  Specification  151,771.  The 
device  comprises  an  endless  travelling  belt  11  which 
recei\'es  bulbs  1 1  as  they  drop  off  a  pai't  12  of  the  forming 
ma:'hine  and  conveys  them  to  a  shoot  25  whence  they 
fall  to  a  second  conve^^er  26.  This  consists  of  two  endless 
travelling  belts  27,  parallel  with  one  another  and  spaced 
such  a  distance  apart  as  to  engage  the  widest  part  of  a 
bulb  and  allow  the  neck  to  hang  downwards.  The  bulbs 
are  transported  by  this  conveyer  to  a  loading-mechanism 
consisting  of  a  continuously  rotating  carrier  disc  37 
pro^^ded  with  peripheral  pockets  38  for  receiving  the 
bulbs.  A  guard  strip  39  extends  partly  around  the 
disc  37  to  prevent  the  bulbs  from  falling  out  of  the 
]X)ckcts  38.  Pivoted  fingers  arc  mounted  on  the  disc  37 
behind  each  of  the  pockets,  and  these  fingers  are  operated 
by  a  fixed  cam  to  push  the  bulbs  out  of  tlie  pockets  as 
they  arrive  opposite  the  loading-station  of  the  finishing- 
machine. 


Teisen,  T.,  20a,  Temple 
December  31,   1921  No. 


2  J.9,91 9.— Regenerators. 

Street,  Birmingham. 
31,299.  (Class  51  (i).) 
A  tubular  brick  t  of  substantially  uniform  wall  thick- 
ness for  heat  transfer  ])urposes  is  provided  at  each  end 
with  co-axial  hexagonal  llang(!S  of  unequal  lengths,  one 
flange  /;  having  a  spigot  and  the  other  a  a  corresponding 
socket,  such  bricks  together  with  end  tubes  and  s))acing 
pieces  d  being  built  up  to  form  recuperators  in  which 
one  gas  passes  through  the  tubes  and  the  other  around 
them,  or  regenerators  in  which  the  gases  pass  only 
around  the  tubes.  The  intcrincdiate  |)art  between  the 
flanges  may  also  be  of  hexagonal  shape  and  may  be 


provided  on  two  opposite  pairs  of  side  walls  with 
external  teeth  c  to  break  up  tlie  fluid  stream.  For  each 
horizontal  layer  the  direction  of  the  bricks  t  is  reversed 
so  that  they  are  bonded  due  to  the  unequal  lengths  of 
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the  flanges.  The  distance  pieces  d  each  have  the  shape 
of  a  quadrant  of  the  hexagonal  flange,  and  are  provided 
with  grooves  filled  with  cement  to  prevent  leakage. 
End  tubes  of  two  different  lengths  are  provided  so  that 
the  end  walls  come  flush.  In  Fig.  10,  i,  j  are  the  inlet 
and  outlet  passages  for  air  passing  upwardly  in  a  zig- 
zag path  around  the  bricks,  which  are  set  so  that  for 
every  vertical  channel  there  are  two  inclined  channels 
causing  a  further  mixing  action.  Waste  gases  pass 
through  the  tubes,  being  baffled  by  division  slabs  0,  and 
teeth  similar  to  the  teeth  c  may  also  be  provided  within 
the  tubes.  The  area  of  passage  for  the  air  may  be 
increased  as  the  air  expands  by  making  the  recuperator 
broader  at  the  upper  part. 

250,064.— Severing  Glass.  Bello,  F.  F.,  .58,  Mollet 
Del  Valles,  Barcelona,  Spain.  June  25,  1925,  No. 
16S48.    (Class  31  (i).) 

FIG. I. 


A  device  for  severing  glass  tubes,  rods,  decanters,  etc., 
comprises  a  handpiece  3  having  parts  1  forming  a 
V-shaped  opening,  the  opposed  faces  of  the  parts  1 
carrying  extended  surfaces  2  of  earbonnidum,  quartz, 
etc.  The  piece  to  be  severed  is  jilaced  in  the  opening 
and  relative  rotation  is  imparted  to  the  jiiccc  and  the 
device  whereby  a  groove  is  cut  in  the  piece.  One  of  the 
surfaces  2  may  be  formed  with  teeth,  the  other  being 
plain. 

250,192.— Glass  Manufacture.  Renodier,  .1.  E.,  139, 
Boulevard  Antoine  (Jautier,  Bordeaux,  Gironde, 
France.  March  2,  1926,  No.  5896.  Convention  date, 
March  31,  1925.  Not  yet  aece})ted.  Aliridged  as 
open  to  inspection  under  Sect.  91  of  the  Act. 
(Class  .56.) 

Blowing. —  Relates  to  an  automatic  bottle-blowing 
machine  in  which  the  moulds  revolve  continuously 
about  a  central  column,  and  consists  in  proxiding  a 
driving-mechanism  which  varies  the  sjieed  of  rotation 
during  each  revolution  and  also  a  take-off  dcx  ice  for 
removing  the  finished  bottles  from  the  machine. 

Driving. — -The  invention  is  shown  ap|)lie(l  to  a  machine 
of  the  turnovcr-parison  type  in  which  flu-  nioulds  are 
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mounted  on  a  table  z.  Fig.  2,  that  rotates  about  a  vertieal 
axis  a.  The  table  is  driA  cn  from  a  motor  d  through  a 
train  of  gearing,  a  frietion  elutch  being  interposed 
between  the  gear  wheels  /  and  in  order  to  relicA  e  the 
motor  in  case  the  mechanism  should  become  jammed. 
Two  of  the  gear  wheels  k^,  are  elliptical  and  are 
mounted  eccentrically  on  their  shafts  k,  I.  respecti\  ely, 
so  that  the  shaft  /  is  driven  at  a  speed  that  varies 
relati\'ely  to  that  of  the  shaft  k.  The  ratio  of  the  gearing 
is  so  arranged  that  a  mould  is  tra\  clling  at  a  lower  sjiced 
as  it  reaches  the  charging  position  and  during  the  turn- 
over operation. 


FIG. 2. 


Formed  article,  removing.- — The  finished  article  is 
removed  from  the  machine  by  a  gripper  s,  Fig.  G,  carried 
by  an  horiz-ontal  arm  which  is  rotated  in  unison  with 
the  table  of  the  machine.  The  grippers  have  tailpieces 
wliich  engage  in  a  circular  track  n  of  varying  width 
fomicd  in  a  fixed  plate  ti^.  The  bottle  is  deposited  by 
the  gripper  on  a  tra^'elling  belt  and  is  su|ii)orted 
by  curved  plates  x  which  are  secured  at  iTiter\a!s  to 
V  arranged  alongside  and  driven  by  the  belt  t'^.  The 
conveyer  carries  the  finished  bottles  to  the  lehr. 

250,200. —  Glass-annealing  Lehrs.  Ilartford-Kmpirc 
Co., i3J33, Homestead  Avenue,  Hartford,  Connecticut, 
U.S.A. — (Assignees  of  Ingle,  H.  W.,  06,  Evergreen 
Avenue,  Hartford,  Connecticut,  U.S.A.)  March  13, 
1926,  No.  70*3.  Convention  date,  March  31,  lf)'J'. 
Not  yet  accepted.  Abridged  as  open  to  inspection 
under  Sect.^91  of  the  Act.  (Classes  51  (ii)  and  78 
(i)-) 

FIG. I. 


conveyer  G  is  built  up  of  interconnected  wires  1-8,  Fig.  1, 
of  helical  form,  and,  in  order  to  coimteract  the  tendency 
to  "  crccj),"  the  band  is  formed  of  alternate  sections 
49,  50,  Fig.  6,  respectively  woven  of  riglit  and  left  hand 
helixes.  The  conveyer  driving-mechanism  com})riscs  a 
sprocket-wheel  28  adai)ted  to  di-i\  c,  throiigli  gearing,  a 
rubber  or  like  covered  drum  H  atul  a  similarly  co\'ered 
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rolk'r  between  which  the  band  (i  passes,  the  roller  being 
journallcd  in  slide  blocks  23  and  pressed  into  contact 
with  the  drum  H  by  jack-screws  D".   A  belt-tightening 
dc\'ice   is  jirovidcd  consisting  of  relatively  movable 
rollers  iO,  -H.   The  fire-box  B  is  heated  by  a  burner  9 
and  the  hot  gases,  before  ])assing  to  the  flues  7,  are 
temi)ercd  by  admixture  with  cold  air,  further  damper- 
controlled   inlets   17  being  provided  throughout  the 
length  of  the  fines  7  for  the  admission  of  air  to  cool  the 
gases  and  so  obtain  the  required  temperature  gradient. 
250,201. — Annealing  Glassware.  Hartford-Empire 
Co.,  333,  Homestead  A\  enuc,  Hartford,  Connecticut, 
U.S.A.--(Assignees  of  Mulholland,  V.,   119,  West 
Main  Street,  West  Hartford,  Connecticut,  U.S.A.) 
March  13,  1926,  No.  7050.  Convention  date,  March 
31,  1925.   Not  yet  accepted.   Abridged  as  open  to 
inspection  under  Sect.  91  of  the  Act.    (Class  51  (ii).) 
(Jlass  furnaces  ;  tunnel  furnaces  ;  retort,  nniffle,  and 
like  furnaces  :  charging  and  discharging  ;  air  sujiplying  ; 
casings  and  walls  :  ex))ansif)n  fittings.— A  tunnel  lehr 
for  annealing  glassware  is  provided  with  heating  fines  C 
extending  beneath  the  whole  length  of  the  floor  and  with 
cooling  flues  D,  incorporated  in  the  roof  structure  and 
extending  from  the  discharge  end  for  about  two-thirds 
of  the  length  of  the  tunnel,  the  temperature  gradient 
in  these  flues  being  adjusted  by  admitting  air,  for  diluting 
the  heating  gases,  through  one  or  more  of  the  spaced 
iidets  55  and  by  withdrawing  the  cooling  air  from  the 
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Retort,  muflle,  and  like  furnaces  ;  tunnel  furnaces  ; 
charging  and  discharging  ;  air  supjjlying. — In  a  glass- 
annealing  lehr,  of  the  kind  having  heating  fines  beneath 
the  fioor,  the  goods  are  carried  through  the  lehr  on  an 
ojx'uwork  conveyer-band  resting  on  the  fioor.  As  shown, 
the  lehr  comprises  a  tuimel  A  built  up  of  sections  1  and 
having  heating  flues  7,  extending  beneath  the  whole 
length  of  the  fioor,  and  cooling  fines  8  incor[)orated  in 
the  roof  structure  towards  the  discharge  end.  The 


23  22  27 


flues  D  thi'ough  one  or  more  of  the  spaced  outlets  50 
which  deliver  into  a  common  conduit  49.  The  pipes  50, 
55  are  fitted  with  dam])ers  51,  56,  and  a  motor-dri\  en 
fan  H ,  connnunicathig  with  a  box  42  which  is  connected 
to  the  conduit  49  and  by  vertical  passages  43  with  the 
heating  flues  C,  is  provided  for  drawing  the  hot  gases 
and  cooling  air  through  their  respective  flues  at  sub- 
atm()s|)heric  pressure.  The  tumiel  A  is  built  up  of  metal 
sections  bolted  together,  the  front  section  being  secured 
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at  8  to  a  box  9  forming  an  extension  of  the  combustion 
chamber  B  and  the  remaining  scctioiis  being  su])ported, 
to  permit  longitudinal  expansion,  by  rollers  12  which 
rest  on  rails  13  secured  to  the  main  girders  ] .  The 
framework  1,  2  is  adjustably  mounted  on  vertical  pillars 
3  and  is  so  disjiosed  that  the  tunnel  inclines  slightly 
from  the  hotter  to  the  cooler  end.  The  heating  and 
cooling  flues  C,  D  are  constituted  by  cells  7,  19,  Fig.  3, 
formed  integral  with  the  floors  4  and  roofs  6  of  the 
tunnel  sections,  the  sides  5  of  which  are  secured  by 
spacing-bolts  65  to  an  outer  casing  64  having  expansion 
joints  67  and  between  which  and  the  tunnel  is  disposed 
heat-insulating  material  61  such  as  powdered  kieselguhr. 


FIC.I 


The  combustion  chamber  B  is  fired  by  a  burner  20  and 
the  hot  gases,  after  tra^'ersing  a  box  36  to  which  air  is 
admitted  through  })ipes  38,  enter  the  box  9  fitted  with  a 
regulating  damper.  The  ware  is  carried  through  the  lehr 
on  a  flexible  openwork  conveyer  G  sujiported  directly  on 
the  floor  1  and  driven  by  mechanism  H  ;  at  the  dis- 
charge end  of  the  lehr  the  conveyer  passes  o\  er  a  sorting- 
table  F  comprising  two  side  members  09  connected  by 
a  luimber  of  trans\'erse  anti-friction  rollers  71. 

250,299.— Glass  Manufacture.  Hall,  R.  F.,  Tanners 
Green,  Wythnll,  near  liirmingham.  October  21, 
1924,  No.  32,021/23.    (Class  56.) 

FIC.I. 


Blowing. — Relates  to  a  bottle  making  machine  of  the 
turnoA'cr  tyi)e  in  which  a  number  of  sets  of  parison  and 
finishing  moulds  are  carried  by  a  table  that  rotates, 
preferably  continuously,  about  a  stationary  central 
column.  Each  mould  carrying  unit  comprises  a  casting 
p.  Fig.  1,  which  is  secured  to  the  rotary  table  c  and  has 
its  lower  ])art  formed  as  a  trunnion  s  on  which  the  arms  / 
of  the  finishing  mould  are  journalled.  The  casting  is 
formed  with  a  horizontal  boring  within  which  a  sleeve  u 
is  mounted  so  that  it  is  free  to  rotate  but  cannot  move 
longitudinally.  A  toothed  wheel  v  secured  to  the  sleeve 
engages  an  interrupted  circular  rack  w  secured  to  the 
stationary  central  column  a,  so  that  the  slee^'e  is  periodi- 
cally rotated  as  the  table  c  rotates.  A  second  sleeve  3  is 
mounted  within  the  sleeve  u  and  is  constrained  to  rotate 
with  it,  but  it  is  free  to  move  longitudinally.  This 
slce^■e  carries  the  halves  7  of  the  parison  mould  which  are 
opened  and  closed  by  a  roller  12  and  a  cam  fixed  to  the 
central  column  a.  The  sleev  e  3  also  carries  an  arm  14 
provided  with  a  cover  16  which  closes  the  bottom  of  the 
l^arison  mould  at  appropriate  times.  The  blowing-head 
22  is  carried  by  an  extension  21  of  the  sleeA'e  u,  and  the 
halves  23  of  the  ring  mould  are  pivoted  on  the  extension 
21.  The  blowhead  is  connected,  by  a  passageway  34  in 
the  casting  p  and  by  pipes  42,  with  a  distributing-ring 
43  by  which  suction  or  compressed  air  is  applied  to  the 
blow-head.  The  j^assage  34  is  closed  by  a  spring-loaded 
\'ah'e  36,  and  both  this  valve  and  the  mandrel  for  making 
the  initial  opening  in  the  blank  are  operated,  as  the 
mould  7  is  turned  over,  by  cams  secured  to  the  casting  p. 
The  halves  61,  Fig.  5,  of  the  finishing  mould  are  pivoted 
on  the  arms  t,  and  they  carry  i)inions  62  which  gear  A\'ith 
racks  63  mounted  on  the  table  c.  Thus  as  the  mould  is 
opened,  the  halves  rotate  in  their  pivots  in  order  to  give 
clearance  for  the  parison  mould.  In  operation,  a  gob 
of  metal  falls  into  the  ]3arison  mould  and  suction  is 
applied  to  the  blowhead  to  settle  the  metal  into  the  ring 
moidd.  The  cover  16  is  then  a])plied  to  the  mould, 
and  the  rotation  of  the  sleeve  u  turns  the  mould  oA'cr, 
and  the  parison  is  blown-up  during  the  rotation.  The 
parison  mould  halves  are  opened,  and  are  then  drawn 
back  towards  the  central  column,  this  mo\'ement,  which 
gives  clearance  for  the  finishing-mould,  being  accom- 
])lished  by  the  movement  of  the  sleeve  3  longitudinally 
within  the  sleeve  it.  A  mould  l>ottom  65  is  brought  up 
against  the  parison,  the  finishing  mould  is  closed,  and 
the  blowing-operation  is  completed.  The  bottle  is  finally 
discharged  on  to  a  belt  conveyer  which  is  travelling  at 
the  same  linear  speed  as  the  bottle.  The  bottom  65 
may  be  made  movable  in  its  supjjort  70  in  order  that 
bottles  with  "  ])ushed  "  bottoms  may  be  made.  The 
neck  mandrel  may  be  arranged  to  form  the  necks  of 
the  bottles  with  internal  screws. 

250,462.— Glass  Manufacture.     Pollak,  .T.  E.,  20, 
Holborn,  London. —  (Owens   Bottle   Co.,  Nicholas 
Building,  Toledo,  Ohio,  U.S.A.)  September  8,  1925. 
No.  22408.    (Class  56.) 
Blowing;  taking-in  devices.-  Relates  to  a  device  for 
receiA  ing  bottle  or  other  glass  articles  as  they  are  de- 
livered from  a  forming  machine  and  for  transferring  them 
to  a  conveyer  or  other  sujjport.    The  device  is  designed 
particularly  for  use  with  a  machine  in  which  a  number  of 
bottles  are  delivered  at  approximately  the  same  time, 
and  it  comprises  a  number  of  guides  each  of  which  receives 
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a  bottle  and  keeps  it  out  of  contact  with  other  bottles. 
The  forming-machine  has  two  finishing-moulds  11 ,  Fig.  2, 
mounted  on  each  of  its  arms  1 2,  and  each  finishing  mould 
is  formed  with  three  mould  ca\"ities  so  that  six  bottles 
are  formed  simultaneously  by  each  set  of  moulds.  As 
the  moulds  are  opened  near  the  discharging- position,  the 
bottles  are  supported  by  a  pair  of  knock-out  arms  14, 
each  of  which  carries  discs  a  .  .  e.  Fig.  7,  that  press 
on  the  mouths  of  the  bottles.  When  these  arms  are 
lifted  and  swung  apart  by  a  cam  85,  Fig.  2,  the  bottles 
are  released  and  fall  into  funnels  33  fonning  part  of  the 
delivering  device.  The  knock-out  discs  a  .  ..  e.  Fig.  7, 
are  adjusted  so  that  they  assume  different  levels  when 


lifted  off  the  bottles.  With  this  arrangement,  the  bottles 
are  not  released  simultaneously  but  at  different  periods 
in  quick  succession.  The  funnels  33  each  comprise  a 
stationaiy  section  and  a  swinging  section  31  which  is 
supported  and  rocked  by  a  shaft  37  in  time  with  the 
movement  of  the  forming-machine.  The  bottles  are 
received  from  the  machine  and  held,  and  then  are 
released  simultaneously  by  the  movement  of  the  sections 
31.  The  bottles  thus  released  fall  into  a  shoot  25  which 
comprises  a  number  of  troughs  or  guideways  separated 
from  one  another  by  walls.  The  bottles  slide  down 
these  troughs  on  to  a  conveyer  belt  63  by  which  they 
may  be  carried  into  the  lehr,  and  the  walls  prevent  them 
from  touching  one  another  and  sticking  together.  The 
shoot  25  is  so  supported  that  it  may  be  moved  u])  and 
down,  and  towards  or  away  from  the  machine. 

250,536.— Glass  Manufacture.  Soc.  Anon,  des  Manu- 
factures Des  Glaces  et  Produits  Chimiques  de  St. 
Gobain,  Chauny,  et  Cirey,  l''^'  Place  des  Saussaies, 
Paris.  Febniary  5,  1926,  No.  3383.  Convention 
date,  April  10,  1925.  Not  yet  accepted.  Abridged 
as  open  to  inspection  under  -Sect.  91  of  the  Act. 
(Classes  51  (ii)  and  56.) 

Production  of  metal. — A  method  of  fining  molten 
glass  consists  in  flowing  it  from  the  melting  end,  B,  of 
the  furnace  to  the  working  end,  C,  through  a  lining 
chamber  the  floor  of  which  is  at  two  different  levels,  the 
first  part  of  the  chamber  being  shallow.  Glass  from  the 
lower  levels  of  the  melting  end  Ii  flows  through  one  or 
more  conduit  b  into  the  shallow  part  A^  of  the  fining 


chamber,  which  is  kept  at  a  higher  temperature,  and  the 
glass  being  in  a  shallow  stream  is  heated  uniformly 
while  in  the  part  A^.  It  then  passes  into  the  deeper 
part  A  2  of  the  fining  chamber,  which  is  kept  at  a  lower 


f  IC.l. 


temperature,  and  passes  into  the  working  end  C  through 
a  passage  c  formed  near  the  bottom.  The  sides  of  the 
part  A  2  preferably  taper  towards  the  passage  c.  The 
conduits  b  may  be  heated  electrically,  and  other  parts 
of  the  chamber  may  be  heated  or  cooled  as  necessary. 

250,537. — Glass  Manufacture.  Soc.  Anon  des  Manu- 
factures des  Glaces  et  Produits  Chimiques  de  St. 
Gobain,  Chauny,  et  Cirey,  l'''^-  Place  des  .Saussaies, 
Paris.  February  6,  1926,  No.  3483.  Convention 
date,  April  11,  1925.  Not  yet  accepted.  Abridged 
as  open  to  inspection  under  Sect.  91  of  the  Act. 
(Class  56.) 


FIG. I 


Rolling. — Relates  to  a  method  of  making  wire  glass 
in  which  molten  glass  is  rolled  into  a  continuous  sheet 
and  wire  netting,  supplied  continuously,  is  introduced 
into  the  sheet  while  it  is  being  formed.  In  the  construc- 
tion, shown  in  Fig.  1,  glass  issuing  from  a  slot  a  in  the 
wall  of  a  tank  or  forehearth  b  is  formed  into  a  sheet  Z 
by  rollers  c,  c^,  as  described  in  Specification  241,206. 
Wire  netting  ni  unwoimd  from  a  roll  q,  is  pressed  into 
the  sheet  by  a  grooved  roller  acting  in  opposition  to 
a  roller  e.  The  furrows  formed  in  the  sheet  by  the 
roller  are  pressed  down  and  closed  by  a  roller 
and  the  finished  sheet  is  fed  into  a  lehr.  In  a  modifica- 
tion, the  rolls  c,  are  omitted,  the  rolls  e,  e'^  being  j^laced 
close  against  the  slot  a  so  that  the  netting  is  fed 
into  the  sheet  while  it  is  being  formed.  In  another 
construction  two  sheets  are  formed  from  two 
separate  tanks  and  these  sheets  are  rolled  together 
by  rollers  to  form  the  finished  sheet,  the  wire 
netting  being  sandwiched  between  the  two  sheets  as 
they  ])ass  between  the  rollers.  The  two  slots  may 
be  formed  in  the  bottom  of  a  tank  or  forehearth,  instead 
of  in  separate  tanks.  Rollers  may  be  used  to  impress 
a  pattern  on  the  finished  sheet  if  desired.  The  construc- 
tion also  enables  the  finished  sheet  to  be  made  of  two 
layers  of  different  colours. 
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Latest   British  Patents. 

Applications  for  Patents. 

1233 1. — May  13,  1926.  J.  K.  Frazer.  Gas  scrubbing  and  wash- 
ing apparatus. 

12434. — May  14,  1926.  C.  F.  Kenworthy.  Annealing  etc. 
furnaces. 

12685. — May  18,  1926.    H.  C.  Shewell.  Bottle-openers. 
12920. — May  19,  1926.    A.  McKim.  Glass-cleaners. 
12977. — May  21,   1926.    J.  E.  Riley.    Poison  bottles,  etc. 
13146. — May    25,     1926.       (Germany,     September     19,  1925). 

W.  O.  p.  Rieck  (Firm  of)  vorm.  Crown  Cork  Co., 

Ltd.  (Hamburg  Branch).     Bottle  stoppering  machines. 
1^5205. — May  25,  1926.     (United  States,  June  24,  1925).  Hartford 

Empire  Co.    Apparatus  for  feeding  molten  glass. 
12304. — May  26,  1926.    A.  Symmons.    Closures  for  non-refillable 

bottles. 

123^0. — May  26,  1926.  L.  Mellersh-Jackson  (Hartford  Empire 
Co.).    .'\pparatus  for  feeding  molten  glass. 

ij^yj. — May  27,  1926.  (Pennsylvania  Wire  Glass  Co.).  Manu- 
facture of  wire  glass. 

13515. — May  28,  1926.  G.  H.  Bennett.  Hermetic  closures  for 
jars,  etc. 

I352g. — May  31,  1926.      L.  Mellersh-Jackson  (Hartford  Empire 

Co.).    Forming  sheet  glass. 
13557. — May  28,  1926.    B.  Laporte  Ltd.,  L  E.  Weber.  Closure 

for  bottles. 

13641. — May  29,  1926.  (January  26,  1925).  E.  Hope.  Manu- 
facture of  glass  etc.  objects. 

13729. — May  31,  1926.  L.  Mellersh-Jackson.  (Hartford  Empire 
Co.).    Forming  sheet  glass. 

13735. — May  31,  1926.    (France,  March  19,  1926).    Soc.  Anon. 

d'Etudes  et  de  Constructions  d'Appareils  Mecaniques 
pour  la  Verrerie.  Machine  for  manufacturing  bottles, 
etc. 

J3748. — May  31,  1926.    L.  Mellersh-Jackson.    (Hartford  Empire 

Co.).    Forming  sheet  glass. 
13751.— May  31,  1926.    L.  Mellersh-Jackson.     (Hartford  Empire 

Co.).    Forming  sheet  glass. 
13760. — May  31,  1926.    L.  Mellersh-Jackson.     (Hartford  Empire 

Co.).    Forming  sheet  glass. 
13847.— June   I,   1926.     (United  States,  June   1,   1925).  British 

Thomson  Houston  Co.,  Ltd.      Purification  of  quartz. 
13850. — June  I,  1926.     (France,  September  5,  1925).    Soc.  Anon. 

des  .-Xteliers  de  Construction  et  Fonderies  de  Jeumont, 

Anciens   Etablissements  T.    Haut.      Manufacture  of 

plate  glass,  etc. 

14209. — June  4,  1926.  (Empire  Machine  Co.).  Shaping  or 
feeding  glass. 

1^312. — June  7,  1926.    R.  G.  Slee.    Mineral  water  syphons. 
14407. — June  8,  1926.    J.  H.  S.  Dodwell.    Manufacture  of  bottles, 
etc. 

14494. — June  9,  1926.    A.  G.  O.  Strong.    Bottles,  etc. 

14528.— June  9,   1926.    W.   M.   Bergius.    Bottle  closures. 

14664. — June  10,  1926.  (Germany,  August  i,  1925).  Patent 
Treuhand-Ges  fur  Elektrische  Gluhlampen.  Insulators 
formed  from  glass. 

14770. — June  II,  1926.  (Germany,  August  i,  1925).  Patent 
Treuhand-Ges.  fur  Elektrische  Gluhlampen.  Pro- 
duction of  glass  for  insulating,  etc. 

14813. — June    12,    1926.    Kapella   Ltd.    Lens  systems. 

15245. — June  17,   1926.    R.  W.   Barrett.    Bottle  cap  and  lock. 

,~^^(J3. — June  18,  1926.    F.  Turck.    Key  for  opening  bottle  caps. 

15416. — June  18,  1926.  British  Hartford  Fairmont  Syndicate 
Ltd.  T.  Wardley.  Apparatus  for  feeding  molten 
glass. 

Specifications  Published. 

228924. — February  7,  1924.    E.  Roucka.  Furnaces. 

232625. — April  19,  1924.    J.  Paisseau.    Supports  for  use  in  the 

manufacture  of  glass  or  enamel  beads. 
241 184. — October    13,    1924.      Chemische     Fabrik  Griesheim- 

Elektron.    Process  for  the  production  of  practically 

iron-free  alumina. 
245071. — December    27,     1924-      A.   L.   Anderson.  Coml)ined 

bottling,  corking  and  labelling  machine. 


247918. — February  17,   1925.    P.   Liese.      Composite  glass  and 

ferro-concrete  coverings  or  structures  for  ceilings, 

floors,   walls,  and  the  like. 
247926. — February  18,  1926.    P.  MuUer'  and  K.  Rahlwes.  Method 

and  means  for  capping  bottles. 
251 167. — March  19,  1925.    R.  Urmston.    Syphons  or  containers 

for  soda-water  and  the  like. 
251745. — March  27,   1925.    W.  A.  Woodrow.  Bottles. 
252817. — March    12,    1925.    C.    F.    Kenworthy.    Annealing  and 

like  furnaces. 

252867.  — May  12,  1925.    T.  V.  Blake.      Process  and  apparatus 

for  washing  or  scrubbing  coal  or  like  gas. 

252868.  — May   12,    1925.    Dr.  A.   L.  Mond   (E.   H.  Peabody). 

."Xpparatus  for  the  combustion  of  elastic  and/or  liquid 
fuels. 

252869.  — May   12,    1925.    Dr.  A.   L.   Mond   (E.   H.  Peabody). 

Apparatus  for  the  combustion  of  gaseous,  pulverised, 
or  similar  fuels. 

252937.— ."Xugust    10,    1925.    British   Kork-N-Seal   Agency,  Ltd. 

and   J.   N.    Steuart.       Lids  for  bottles,   jars,  and 

similar  containers. 
252956. — September  28,    1925.       F.   W.   Golby    (Libbey  Owens 

Sheet  Glass  Co.).    Sheet  glass  drawing  apparatus. 
252964. — October  7,   1925.    J.  F.  Sargent  and  J.  C.  Wootton 

Devices   for   applying   closures   to   bottles  or  other 

containers. 

Specifications  open  to  Public  Inspection. 

25 1 95 1. — May     II,     1925.      Naamlooze    \'ennootschap  Philips' 

Gloeilampenfabrieken.    Sealing  metal  in  or  to  glass. 
252372. — May  19,   1925.    Hartford  Empire  Co.    Method  of  and 

apparatus   for  making  hollow  blown  glassware. 
253067. — June  3,  1925.    A.  Baudino.    Polishing  discs. 
253093. — June  6,   1925.      H.  Matthey.      Machines    for  cutting 

fancy  watch  glasses. 
253494. — June    II,    1925.    M.   Bicheroux.    Methods   and  devices 

for  manufacturing  plate  glass. 


Patents,  Trade  Marks,  Inventions. — .Advice,  Handbook  and 
Consulsations  free.  King's  Patent  Agency,  Ltd.,  Director 
B.  T.  King,  C.I.M.E.  ;  Regd.  Patent  Agent,  G.B,,  U.S.,  and 
Canada,  146a,  Queen  Victoria  Street,  E.C.4,  and  6,  Quality 
Court  (near  Patent  OfBce),  London,  W.C.  39  years'  references. 
'Phone  :    Cent.  682. 


The  Proprietors  of  Letters  Patent  No.  199375  relating  to 
improvements  in  Screw  Closures  for  Glass  Containers,  desire  to 
dispose  of  their  Patent  or  to  grant  licences  to  interested  parties 
on  reasonable  terms  for  the  purpose  of  exploiting  the  same  and 
ensuring  its  full  commercial  development  and  practical  working 
in  this  country. 

Enquiries  to  be  addressed  to  Cruickshank  &  FairweaTHER, 
Chartered  Patent  Agents,  65-66,  Chancery  Lane,  London,  W.C. 2. 


SYPHONS. 

Wanted  to  Purchase,  Glass  Vases  for  Mineral  Water  Syphons 
in  large  quantities.  Advertiser  would  pay  cost  of  moulds,  etc., 
for  English  manufacture. — Thos.  Mayo  &  Co.,  Ltd.,  12,  King's 
Road,  St.  Pancras,  London,  N.W.I. 


The  Owners  of  British  Patents  No.  189493  entitled  "  Sheet 
Glass  Drawing  ^Machine,"  No.  1S9494  entitled  "  Improvements 
in  and  relating  to  Sheet  Gla.ss  Drawing  and  Delivering 
Mechanisms,"  No.  189495  entitled  "  Method  of  JNIaking  Sheet 
Glass,"  No.  189496  entitled  "  Ajiparatus  for  Drawing  Sheet 
Glass,"  No.  191097  entitled  "  Method  and  .\pparatus  for  Draw- 
ing Sheet  Glass,"  and  No.  192427  entitled  "  Sheet  Glass  Drawing 
Mechanism,"  desire  to  dispose  of  the  same  or  would  grant  a 
licence  to  work  the  inventions  on  royalty  terms.  Particulars 
may  be  obtained  from  TECHNICAL  RI-XORDS,  LIMITED, 
of  59-CO,  Lincoln's  Inn  Fields,  London,  W.C. 2. 
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lEbitortal  IKlotes. 

At  the  commencciiifiit  of  the  coal  dispute  the  opiition 
amongst  the  men  and  also  a  eonsidcrable  proportion  of 
the  general  publie  was,  that  unless  negotiations  between 
the  eonflieting  parties  were  successfully  concluded 
within  a  comparatively  short  period,  the  result  would  be 
an  almost  complete  closing  down  of  other  industries, 
with  the  consequent  industrial  paralysis  of  the  whole  of 
the  country-.  Doubtless  it  was  this  hope  which  sustained 
and  encouraged  the  miners'  leaders  to  continue  their 
attitude  of  hostility  towards  anything  but  the  "  all  or 
none  "  policy  they  had  adopted. "  Ajiparently  they  were 
under  the  impression  that  the  prosi)ects  of  such  a  com- 
plete stoppage  would  result  in  them  obtaining  the  terms 
and  conditions  they  demanded,  or  in  other  words,  the 


dispute  was  to  be  settled,  not  by  the  economic  merits 
of  the  case  they  put  forward,  but  by  a  species  of 
blackmail  of  other  industries. 

No  one  can,  or  will  desire  to  minimise  the  disastrous 
effects  on  the  country's  )iros])crity  of  this  unfortunate 
cessation  of  work  at  the  pits,  but  at  the  jjresent  time 
there  are  sufficient  statistics  and  information  a\ailable 
to  show  in  a  most  decided  manner  tliat  the  conditions 
are  not  quite  so  bad  as  was  at  first  antici])ate(l  they 
would  be. 

Foreign  coal  is  coming  in  in  cxcr  increasing  quantities 
naturally  to  the  benefit  of  those  countries  which  jire- 
^"iousIy  we  considered  our  most  keen  competitors.  A 
lot  of  it  is  admittedly  poor  in  quality  and  exliorbitant 
in  price,  but  nc^■erthe!ess  many  factories  and  works  are 
managing  to  continue  production  by  its  use.  Oil  fuel, 
of  course,  has  been  adopted  in  innumerable  instances 
(to  be  retained,  in  many  places,  even  when  the  dispute 
is  finally  settled).  In  general  it  would  seem  as  if  the 
lowest  point  of  the  depression  curve  had  been  reached 
and  passed,  and  that  matters  were  gradually  readjusting 
themselves  to  the  changed  conditions  and  showing  some 
im2Dro\'ement  everj^  day. 

In  common  with  those  of  other  industries  whose 
l^roductive  requirements  necessitate  an  adequate  supply 
of  cheap  fuel,  many  glass  manufacturers  have  suffered 
severely.  Some  of  them  whose  stocks  of  fuel  were  high, 
or  who  have  been  willing  and  able  to  pay  the  price 
demanded  for  the  imported  coal,  as  well  as  those  who 
were  already  using  oil,  liaAc  been  able  to  carry  on 
successfully,  whilst  others  have  installed  oil  l)urning 
equipment  and  are  still  in  operation,  though  in  many 
cases  on  a  reduced  scale.  In  s])ite  of  this,  however,  a 
considerable  number  have  had  to  close  down,  in  some 
cases  taking  advantage  of  the  occasion  to  effect 
modifications  and  repairs  to  plant  and  equipment. 

The  Board  of  Trade  returns  for  the  month  of  June 
are  really  a  cause  for  congratulation  imder  the  circum- 
stances, as  although  our  exports  in  glassware  for  the 
month  show  a  reduction  of  2.^  per  cent,  in  value  o^•er 
June,  1925,  they  are  far  in  excess  of  what  were  generally 
anticii^atcd.  In  the  case  of  plate  and  sheet,  tubing  and 
rod,  they  actually  show  an  increase.  On  the  other 
hand  the  imports  are  in  excess  of  June,  1925,  the  increase 
being  30  per  cent. 

At  the  moment  every  one  is  concerned  with  what  may 
be  termed  the  immediate  cost  of  this  upheaval,  but  we 
should  not  lose  sight  of  the  fact  that  our  troubles  of 
the  present  day  may  possibly  prove  ultimately  to  be  of 
material  advantage  and  value.  There  is  a  considerable 
amount  of  truth  in  the  old  adage  "  Necessity  is  the 
mother  of  invention,"  so  that  the  scheming  and  devising 
of  ways  and  means  now,  maj^  result  in  improved  pro- 
cesses and  methods  for  the  use  of  fuel  in  the  future, 
and  be  the  great  incentive  to  study  the  more  economic 
use  of  combustibles  which,  owing  to  the  abundant  and 
cheap  supply  previously  available,  has  been  lacking. 


[Glass  will  deal  with  all  matters  pertaining  to  the 
industry   in   an  impartial   manner,    consequently  the 
Ediior  does  not  necessarily  associate  himself  with  the 
opinions  expressed  by  his  contributors.] 
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Silica  Refractories. 

The  pou'der  density  of  sihca  Ijrieks  for  use  in  furnace 
construction  slioukl  not  exceed  2.3S,  and  for  the  crown, 
whore  it  i->  particuhirly  desirable  that  excessive  after- 
expansion  should  be  avoided,  it  should  not  be  liigher 
than  2.35.  As  will  be  emphasised  later,  the  use  of  well- 
burned  silica  bricks  necessitates  considerable  care  in 
the  early  stages  of  the  heating  of  a  furnace,  but  their 
greater  stability  and  durability  much  more  than  com- 
pensates for  their  sensitivity  at  low  temperatures. 

Texture. 

Assuming  a  satisfactory  cliemical  composition  and 
refractoriness,   the   durability  of  the  silica  brick  in 
service  will  largely  depend  on  its  texture.  The  size  and 
shape  of  the  fragments  of  silica  and  the  ratio  of  these 
fragments  to  the  matrix  have  a  marked  influence  on  the 
behaviour  of  the  brick.    In  jjarticular,  it  must  be  noted 
that  the  concentration  of  the  lime  silicates  is  dependent 
on  the  surface  area  of  the  silica  fragments  in  contact 
with  the  added  lime.    It  is,  consequently,  important 
that  whether  the  texture  be  coarse,  medium  or  fine  it 
should  be  uniform  throughout  the  brick  and  throughout 
a  batch  of  bricks  used  in  the  construction  of  any  par- 
ticular part  of  a  furnace.    Bricks  which  are  coarse  in 
grain  and  of  open-texture  are,  in  general,  more  resistant 
to  abrupt  changes  in  temperature  than  those  of  medium 
or  fine  texture,  but  these  latter  are  more  resistant  to  tlie 
penetrating  action  of  such  fiuxes  as  batch  dust.  Bricks 
of  fine  texture  should  be  selected  for  use  in  ports  and 
regenerator  fillings,  because  of  their  higher  resistance  to 
the  abrading  action  of  hot  dust-laden  gases.    The  frag- 
ments of  silica  should  be  angular  so  as  to  offer  the  maxi- 
mum surface-area  to  the  lime  bond  and  give  the  maximum 
mechanical  strength,  and  the  heat-treatment  of  the  brick 
during  its  manufacture  should  be  such  as  to  effect 
recrystallisation  of  the  silica  in  the  matrix.  The  greater 
jiart  of  this  recrystallisation  is  effected  during  the  high- 
temperature  soaking  stage  of  the  burning  of  the  brick. 
There  will  be  a  tendency  for  bricks  of  fine  texture  and 
low  porosity  to  be  of  lower  refractoriness  than  coarse- 
textured  bricks  made  from  the  same  raw  material  with 
the  same  projiortion  of  bonding  material,  as  when  a 
larger  ])roportion  of  the  total  surface  of  the  silica  frag- 
ments is  in  contact  with  the  bonding  material  there  will 
be  a  (juicker  "vitrification"  at  a  high  temperature. 
From  close  observation  of  the  behaviour  ol'  bricks  of 
very  varying  textures  and  with  jjorosities  varying  be- 
tween 25  and  .'55  [)er  cent,  in  glass-melting  furnaces,  the 
author  has  concluded  that  the  maximum  durability  of 
the  crown  and  walls  is  obtained  witli  well-graded  brick., 
of  medium  texture  and  a  porosity  of  about  28  per  cent. 
In  ])orts,  regenerators  and  rceu])erators,  bricks  of  finer 
texture  are  i)refcrablc,  but  they  should  still  contain  a 
good  proportion  of  fragments  from  one-eighth  to  three- 


sixteenths  of  an  incli  in  size  in  order  to  sullieiently 
retard  the  rate  of  vitrification.    Uniformity  in  texture  is 
particularly  impoi'tant  in  regard  to  the  size  and  distri- 
bution of  the  pore-spaces  in  the  brick.    The  available 
information  does  not  permit  any  generalisation  as  to 
the  effect  of  varying  texture  and  porosity  on  the  spalling 
tendency  of  silica  bricks.    It  would  be  expected  that 
the  more  j^orous  bricks  would  be  less  susceptible  to  1 
spalling,  and,  as  indicated  above,  it  is  found,  in  general,  I 
that  bricks  of  coarse  texture  are  less  affected  by  rapid  1 
changes  in  temperature  than  those  of  fine  texture,  but  , 
the  author  has  observed,  on  occasion,  that  with  bricks  ; 
of  similar  grain-size,  the  more  porous  ones  have  shown  ; 
a  greater  spalling  tendency,  especially  when  the  pores 
have  been  of  small  dimensions.    With  careful  treatment  1 
in  the  early  life  o"  the  furnace,  well-graded  bricks  of  |' 
medium  texture  will  give  good  service  in  glassmaking  1 
furnaces,  will  present  no  spalling  difficulties,  and  will  be 
more  efficient  than  bricks  of  coarse  texture.  The  thermal 
conductivity  and  heat  capacity  of  silica  bricks  increase 
with  their  "apparent  density  so  that  higher  efficiency  , 
will  be  obtained  from  close-textured  bricks  in  regenerator  : 
fillings.    The  apparent  density  (or  volume-density)  of; 
silica  bricks  varies  between  1.65  and  1.85  ;  a  medium-  ; 
textured  brick  of  good  quality  will  ha\-e  an  ajjparent 
density  of  about  1 .70.    A  useful  check  on  the  uniformity  ' 
of  deliveries  in  this  respect  can  be  obtained  by  noting 
the  net  weight  of  trucks  of  bricks  and  calculating  to  the 
weight  per  thousand  bricks. 

Thermal  Characteristics. 

The  expansion  of  a  silica  brick  during  its  life  in  a 
furnace  is  of  two  principal  orders.  There  is,  first,  the 
temporary  (or  reversible)  expansion,  which  is  com- 
pounded of  the  ordinary  thermal  expansion  plus  the 
a— ^  inversions  of  the  crystalline  silica  present;  and 
second,  the  permanent  expansion  due  to  the  inversion 
to  tridymite  or  cristobalite  of  any  quartz  in  the  brick. 
Le  Chatelier's  investigations  showed  that  the  a—fi  uwav- 
sion  in  quartz  at  575°  C.  invoh'cs  a  linear  expansion  of 
about  0.4  per  cent.,  in  cristobalite  at  240°  C.  of  about 
1.0  per  cent.,  and  in  trid>'mite  at  150°  C.  of  about 
0.15  per  cent.  The  curves  in  the  figure  on  p.  357  are  drawn 
from  observations  on  three  different  bricks,  I  being  of 
medium  texture  containing  approximately  40  per  cent, 
of  unchanged  quartz  and  very  little  tridymite  ;  II  of 
medium  texture  containing  approxinuitely  15  per  cent, 
of  unchanged  (juartz  and  10  per  cent,  of  tridymite  ; 
III  a  brickOf  medium  texture  which  had  been  specially 
burned  for  10  times  the  normal  time  and  containing  very 
lillle  unchanged  quartz,  most  of  its  silica  being  inxerlcd 
to  tridvmite.  The  rai)id  increase  in  the  rale  of  cxpansidii 
wh.ichoccursatthea— /i  inversion  ten)j)eratures  iniiuart  /, 
and  cristobalite  is  shown  by  these  curves.  Bricks  of  the 
mineralogieal  composition  of  No.  Ill  arc  not  at  present 
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a  commercial  possibility.  Numerous  experiments  ha\'e 
been  made  in  the  effort  to  find  a  catalyst  which  will 
accelerate  the  rate  of  inversion  to  tridymite  at  kiln 
tem|x?ratures  without  ad\  ersely  affecting  the  refrac- 
toriness and  other  essential  characteristics  of  tlie  bricks 
but,  so  far,  the  results  are  not  such  as  are  likely  to  lead 
to  the  early  commercial  production  of  the  all-tridymite 
brick.  It  is  only  on  maintaining  the  kiln  temperature 
for  very  prolonged  periods  at  1450° — 1500°  C.  that  the 
quartz  and  cristobalite  are  inverted  to  tridymite,  and. 


With  an  open-textured  brick  some  of  the  thermal  expan- 
sion is  accommodated  within  the  structure  of  the  l)rick. 
With  good  quality  bricks  of  medium  texture  and  porosity 
26  to  30  per  cent.,  the  reversible  exjiansion  up  to  1500°  ('. 
is  from  1.4  to  2.0  per  cent.  It  is  necessary  therefore  to 
allow  for  this  expansion,  which  may  be  as  nuich  as  five- 
sixteenths  of  an  inch  per  foot,  by  slackening  the  tie-rods 
during  the  heating  of  the  furnace.  Too  ra))id  heating, 
especially  in  the  often-inappreciated  low  temperature 
range,  2()()° — .300°  C,  or  neglect  to  relieve  the  ex])ansion 
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consequently,  the  cost  of  producing  the  all-tridymite 
brick  would  be  out  of  jiroportion  to  its  advantages  of 
freedom  from  the  inversion  expansions,  as  these  expan- 
sions are  without  deleterious  effect  if  adequate  care  is 
taken  in  the  heating  of  the  funiace.    For  practical  pur- 
poses it  may  be  considered  that  the  better  burned  the 
silica  hrick  is,  the  greater  is  the  need  for  core  in  the  very 
early  stages  of  heating  the  furnace  in  which  the  bricks 
are  in  use.     Although  less  thoroughly  burned  bricks 
'  I    may  be  less  sensitiv'e  to  damage  through  rapid  heating 
of  the  furnace,  their  permanent  expansion  duritig  the 
liigh  temperature  life  of  the  funiace  is  very  disturbing 
^   and  may  seriously  affect  its  working.    The  change  in 
?  I   contour  of  the  r-rown  of  a  tank-furnace  which  may  result 
^  1  from  the  use  of  badly-burned  bricks  may  materially 
'  !   alter  the  conditions  of  combustion  or  the  direction  of  t  he 
'  j  flame  in  the  furnace  and  so  adversely  affect  the  rate  of 
^  j  melting.    The  total  reversible  expansion  will  vaiy  with 
^  I  the  relative  proportions  of  quartz,  tridymite  and  eristo- 
'    halite  present  and  also  with  the  texture  of  the  })rick. 


stresses,  results  in  the  setting  up  of  a  tangential  strain 
near  the  hot  face,  which  may  be  of  such  magnitude  as 
to  cause  a  fracture  or  '^pall.  Such  fractures  generally 
leave  a  more  or  less  s])herieal  siu'face.  It  is  worth  while 
observing  the  actual  rise  of  the  crown  of  a  furnace  by 
taking  measurements  l)etwcen  the  bricks  and  horizontal 
cross-wires  stretched  between  the  brickstaves  ;  the 
lujmber  of  screw-threads  let  out  in  the  tie-rods  should 
also  be  counted.  The  safest  method  of  heating  a  furnace 
built  largely  of  silica  bricks  is  by  means  of  special  small 
coal-fired  grates  built  externally  at  the  foot  of  the 
regenerators,  using  a  very  small  draft  to  pull  the  warm 
gases  through  the  checkers  and  the  fiu-nace. 

It  has  been  generally  considered  that  the  co-efTicient 
of  thernml  conductivity  is  larger  for  silica  than  for 
fireclay  In'icks.  A.  T.  Green,*  however,  as  the  result 
of  a  mmiber  of  careful  experiments,  considers  that  most 
fireclay  bricks  have  a  slightly  higher  true  thermal 

*  Trans.  Inst.  Gas.  Eng.  1921-22,  195 

[Continued  on  pat^c  369. 
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Conchoidal  Glass  Fractures. 

A  (Microscopical  Invesiigation. 

By  JAMES  SCOTT,  M.S.C.I.,  M.E.H.A. 
(Autlior  of  The  Microscope  in  the  Mill). 


Watch  the  concentric  wave-rings  travelling  outwards 
from  a  centre  of  disturbance  on  the  surface  of  a  pond, 
after  a  pebble  has  been  thrown  into  the  water,  and 
you  can  learn  the  secret  of  the  formation  of  the  familiar 
conchoidal  fractures  discernible  in  broken  glass. 

The  water  is,  we  will  say,  absolutely  still  to  begin 
with.  Suddenly  there  is  a  violent  shock  as  the  stone 
strikes  the  medium.  If  the  water  were,  instead,  a 
pasty,  or  thick,  unyielding  substance,  the  force  of 
impact  would  leave  a  cup-like  depression,  or  crater, 
somewhat  larger  than  the  object  to  which  the  upset  of 
equilibrium  was  due.  Simultaneously,  lines  of  reaction, 
which  are  visible  in  solid  materials,  would  be  undis- 
cernible,  owing  to  becoming  absorbed,  as  it  were,  by 
the  rapid  re-settlement  of  the  parts. 

Water,  however,  being  a  liquid,  the  cavity  is  soon  filled 
in  once  more,  but  the  energy  thus  occasioned  rushes 
outwards  in  all  directions,  and  so  causes  the  vmrolling, 
from  the  folded  central  area,  and  we  observe  the  well 
known  waves.  The  latter,  as  they  increase  in  diameter 
through  distant  uprise  and  fall,  are  naturally  strained 
radically.  This  ))hase  will  l)e  better  understood  by 
supposing  that  we  have  a  sheet  of  india-rubber,  or  some 
equally  flexible  stuff,  susjjended  so  that  stresses  or  con- 
cussions may  easily  be  demonstrated.  Throw  a  stone 
into  the  middle  part  of  the  sheet,  and  the  missile  will 
push  the  portion  struck  downward — if  the  sheet  is  fixed 
horizontally ;  or  away  from  the  thrower — if  it  is  hung 
vertically.  But  the  substance  will  fly  back  to  its  original 
position,  and  also  slightly  beyond  it  to  the  fore,  and  then 
go  back  again,  repeating  a  series  of  slight  vibrations 
until  it  is  once  more  perfectly  level. 

Substitute  something  which  will  not  rebound,  and 
then  throw  the  stone — a  layer  of  dough  or  putty  would 
be  suitable  for  this  purpose — and  a  hollow  space  will 
be  the  result,  because  there  is  no  chance  for  tlie  stuff 
to  vibrate  or  shake. 

Now,  bear  in  mind,  that  as  the  stone  sinks  into  the 
water  the  diverging,  or  splitting,  action  gradually  loses 
its  power. 

It  is  evident  that  when  a  sheet  of  anything  receives 
an  impact,  the  tendency  thereof  is  for  it  to  assume  a 
basin-like  form.  If  the  sheet  is  flexible  it  vibrates  to 
and  fro  until  it  finally  comes  to  rest  again.  If  it  is 
liquid  the  vibrations  induce  a  rippling  upwards,  and 
outwards,  from  the  focus  of  disarrangement.  If  it  is 
solid  (like  glass)  it  cannot  respond,  except  to  a  meagre 
degree,  to  such  influences,  and  since  (as  the  inner  parts 
arc  thrown  backwards)  the  outer  parts  are,  of  couree, 
bent  forward,  and  having  no  means  of  accommodating 
themselves  to  altered  circumstances  (such  as  wholly 
pliable  stuff  has)  it  is  split  radially  from  centre  to  cir- 
cumference— hence  we  can  account  for  the  conspicuous 
'"starring''''  of  glass  i)anes,  etc. 

If  we  imagine  that  the  glass  could  be  j)ressed  basin- 
like after  striking  in  the  manner  outlined,  the  cracks 


would  be  semi-circular  (or  arc-like)  from  the  hole,  or 
depression,  or  centre  of  attack,  with  a  disposition  to 
assume  a  wholly  spherical  formation  if  the  glass  happened 
to  be  sufficiently  thick  for  it  to  do  so. 

In  this  way  we  can  explain  how  it  is  that  a  gla^s 
fracture  reveals  the  radial  strokes,  or  delicate  fissure. 
But  if  we  microscopically  examine  a  series  of  selected 
graduated  fractures,  it  will  be  seen  that  there  are  not 
only  radial  cracks,  but  concentric  ones  in  addition.  In- 
deed, the  latter  are  the  more  notable  ones  in  most 
examples,  and  are  responsible  for  imparting  the  shell- 
pattern  (i.e.,  conchoidal  marks)  to  the  substance.  Now, 
the  same  effects  which  are  detectable  from  radial  opera- 
tions— when  these  lines  are  ^'iewed  sideways,  and  thus 
become  curved — are  traceable  to  similar  causes  as  those 
responsible  for  the  existence  of  the  concentric  rings  on 


Fig.  1. 

Diagrammatic  views  of  the  "  starring  "  of  glass,  with  consequent 
conclioidal    fracturing,    simple    craclis    (first)    and  compound 
ones  (second). 


water,  and  so  forth.  That  is  to  say,  they  have  emerged 
so  to  speak,  from  a  inicleus  of  knock,  as  miniatui 
waves  (or  vibrations),  which,  being  unable  to  subside 
or  to  continue  to  settle  down  again,  have  left  thei 
mark  permanently  as  a  row  of  concentric  circles.  The 
is  really  no  limit  to  the  fineness  of  the  lines  capable  o 
being  thus  produced,  and,  in  consequence,  permanentl 
fixed  for  ready  observation. 

The  same  law  which  is  demonstrated  on  the  surface 
of  water  when  ripples  have  been  occasioned  thereon  are 
brought  into  o]ieration  when  glass  is  cracked — namely 
the  widening  rings  strain  the  substance,  in  order  to 
accommodate  themselves  to  the  best  jjossible  advantage, 
and  thus  allow  the  substance  to  regain  its  former  status 
as  a  resting  medium.  It  is  obvious  that  as  the  outer 
waves  ha\'e  less  power,  or  strength,  than  the  inner 
ones,  the  latter  have  the  greater  facility  for  accepting 
the  larger  amount  of  "  pair'  ;  and  thus  the  splitting, 
or  "  starring"-  so  distinctive  in  glass — is  more  sharply 
defined  in  the  middle  sections  than  it  is  elsewhere,  and 
gradually  weaken  until  the  lines  become  imperceptible 
towards  the  borders  of  the  regions  concerned. 
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Glass,  being  practically  rigid — its  sliglit  degree  of 
elasticity  ouly  enables  tlie  l)eginuing  of  tlie  process  to 
emphasise  all  the  facts  of  structural  niotiilication  to  be 
evolved — the  waves  created  by  dislocation  of  tiic  original 
particles  become  ineradicably  fixed  ;  and  so  we  ha\ c 
them  available  for  inspection  at  any  time. 

It  should  be  remembered  that,  if  we  could  secure  a 
completelv  symmetrical  figure  of  such  really  simi)ly 
formed  results,  it  would  resemble  one  of  the  okl- 
fashioned  wire  gas-globes,  which  consisted  of  a  number 
of  wires  bent  to  produce  an  open-work  sphere,  round 
which  were  wound,  or  placed,  a  lot  of  wire  rings,  some 
smaller  than  the  others,  at  right  angles  to  the  first 
mentioned.  Suppose  that  a  globe  of  this  character  had 
companions  fitting  inside  it,  closely,  the  dimensions  of 
the  inner  ones  being  less  and  less  until  the  central  one 
was  reallv  tiny,  and  you  would  secure  a  very  fair  model 
(on  an  enlarged  scale)  of  the  formation  which  is  brought 
about  in  glass  when  it  is  fractured.  In  other  words, 
the  wires  in  such  a  case  coidd  be  regarded  as  repre- 
senting the  "  fixed''  waves,  or  vibrations,  which  occur 


Fig.  2. 

Magnified  view  of  a  conchoidal  glass  fracture.  To  the  naked 
eye  it  appeared  as  a  mere  ctiip  on  the  edge  of  a  broken  pane. 


in  glass  ;  and  if  such  a  compound  globe  could  be  cut 
across  in  any  direction,  it  would  disclose  a  design  very 
much  like  the  conchoidal  fractures,  which  arise  always 
in  cracked,  broken,  or  chipped  glass.  There  would  be 
the  concentric  rings,  bearing  straight  lines  passing 
radially  through  them,  the  straight  lines  being  really 
curved  ones  viewed  from  above.  But  in  this  case  the 
pattern  would  be  more  symmetrical,  or  perfect,  be- 
cause it  would  be  a  prepared  one.  In  glass,  as  we  do 
not  need  telling,  the  shock-effect  is  haphazard  ;  there- 
fore the  result  in  such  pattern  is  somewhat  varied, 
although  it  is  satisfactorily  distinctive. 

.\lthough  glass  fractures  are  sometimes  quite  visible 
to  the  unassisted  vision  as  "  conchoids"  it  must  be 


understood  that  there  is  no  limit  to  the  number  of  radial 
lines,  nor  the  concentric  ones  ;  nor  to  their  delicacy. 
Indeed,  personally,  I  think  that  the  best  examples  for 
study  are  those  which,  to  the  bare  eyes,  are  disclosed 
as  mere  chijis,  since  the  observer  can,  in  a  manner  of 
expressing  it,  get  right  down  to  the  fundamental  features  ; 
and,  of  course,  however  big  a  fracture  Imppens  to  be,  it 
is  actually  composed  of  a  host  of  smaller  ones  combined 
together.  When  we  examine,  through  the  microscope, 
a  shell''  figure  quite  perceptible  to  ordinarj'  sight, 
the  same  figuring  can  be  easily  traced  right  down  to 
minute  scales. 

In  some  cases  (possibly  due  to  the  presence  of  tiny 
granules,  globules,  or  crystals  in  the  glass)  the  "  con- 
cJioids"'  are  arranged  in  o\crlai)ping  bunches,  in  rows, 
or  maybe  only  in  irregular  formation.  But  each  little 
chip  (liseloses  the  characteristic  pattern,  brought  into 
existence  by  means  of  corresjiondingly  insignificant 
agencies. 

A  reference  to  the  illustrations  will  help  to  explain 
my  i)rcceding  remarks.     In  Fig.  1  is  a  diagrammatic 


Fig.  3. 

Magnified  view  of  a  compound  glass  fracture  disclosing  very 
effectively  the  characteristic  conchoidal  fracturing. 

rendering  of  the  way  in  which  lines  (or  slender  cracks) 
are  ])roduced  in  "shocked"  glass. 

In  Fig.  2  is  shown  a  small  fracture,  magnified,  of 
simple  formation  ;  while  in  Fig.  3  can  be  seen  one  of 
the  compound  specimens. 

The  foregoing  jiarticulars  account  for  the  fact  that 
Triplex  glass  is  resistant  to  breakage — the  initial  waves, 
or  rijiples,  })roduced  t)y  direct  impact  of  a  missile,  bring 
about  a  reverse  action  in  the  piece  of  glass  opposed 
against  the  one  which  is  struck,  and  thus  equilibrium 
is  regained,  the  celluloid  film  in  between  them  both 
serving  to  pass  off  the  shock,  while  holding  the  split 
pieces  together.  In  ordinary  glass  these  responsible 
actions  are  impossible  ;  and  thus  it  shivers  and  fractures; 


36o 


GLASS 


August,  1926. 


Practical  Notes  on  the  Thermal  Endurance 

of  Glass. 


By  H.  V.  E.  RENN. 


The  properties  discussed  in  previous  articles  upon  this 
subject  are  the  following  : — Thermal  expansion  and  con- 
ductivity, elasticity,  tensile  and  compressive  strengths 
and  hardness.  The  significance  of  the  specific  heat  of  a 
glass  with  relation  to  the  property  expressed  by  the  term 
thermal  endurance  will  now  be  briefly  considered. 

Specific  Heat. 

Specific  heat  is  defined  as  the  ratio  of  the  quantity 
of  heat  necessary  to  raise  a  unit  mass  of  a  substance 
through  a  temperature  of  one  degree  to  the  quantity 
of  heat  required  to  raise  the  temperature  of  an  equal 
mass  of  water  one  degree.  If  one  gram  is  taken  as  a 
unit  of  weight,  then,  since  the  unit  of  heat  adopted  is 
that  quantity  which  will  raise  one  gram  of  water  one 
degree,  the  specific  heat  of  a  substance  is  numerically 
equal  to  the  fraction  of  the  unit  of  heat  necessary  to 
raise  one  gram  of  that  substance  one  degree. 

From  the  abo^'e  definition  it  is  possible  to  arrive  at 
a  very  simple  explanation  of  the  effect  of  the  specific 
heat  of  a  glass  upon  thermal  endurance.  Given  two 
glasses,  A  and  B,  the  specific  heat  of  A  being  low  and 
that  of  B  high,  a  comparatively  smaller  quantity  of  heat 
would  be  required  to  raise  a  mass  of  the  glass  A  to  a 
given  temperature  than  would  be  required  for  an  equal 
mass  of  glass  B  under  the  same  conditions.  Also,  if 
the  two  glasses  were  exposed  to  equal  quantities  of  heat, 
the  temperature  difference  would  be  greater  in  the  case 
of  glass  A.  Assuming  the  mechanical  and  remaining 
thermal  properties  that  influence  thermal  endurance  to 
be  identical  in  the  case  of  both  glasses,  then  because  A 
is  the  more  effected  by  exposure  to  changes  of  tempera- 
ture, it  follows  that  it  would  contain  the  greater  amount 
of  stress  and  is  therefore  more  liable  to  fracture.  From 
this  it  is  obvious  that  a  high  specific  heat  value  is  desirable 
in  glass. 

The  most  usual  and  at  the  same  time  simplest  method 
of  determining  the  specific  heat  of  a  substance  is  known 
as  the  method  of  mixtures,  and  consists  in  heating  a 
known  mass  of  the  substance  to  a  known  temperature 
and  then  immersing  it  in  a  vessel,  termed  the  calorimeter, 
containing  a  known  mass  of  water.  The  initial  and  final 
temperatures  are  noted  by  means  of  a  thermometer 
immersed  in  the  calorimeter  water.  An  expression  is 
then  found  for  the  quantity  of  heat  which  has  been  given 
up  by  the  hot  substance  and  which  involves  its  specific 
heat.  The  heat  given  out  by  the  substance  during 
immersion  has  raised  the  temperature  of  a  known  mass 
of  water  together  with  that  of  the  calorimeter  and  tlie 
thermometer  through  a  known  number  of  degrees,  and 
a  second  expression  is  found  involving  only  these  known 
quantities.  In  c(]uating  these  two  expressions  for  the 
same  quantity  of  heat,  it  is  ))ossiblc  to  determine  the 
sj)(cilic  heat  of  the  substance.    Various  corrections  have 


to  be  applied  if  accurate  results  are  required.  These 
will  be  briefly  stated  in  their  appropriate  order. 

The  apparatus  required  for  a  specific  heat  determina- 
tion by  the  method  of  mixtures  consists  essentially  of 
(a)  the  calorimeter  and  the  device  termed  the  stirrer, 
for  mixing  the  contents,  (b)  the  jacket  enclosing  the 
calorimeter,  (c)  the  thermometer  for  measuring  the  rise 
in  temperature  of  the  water,  and  (d)  the  apparatus  for 
heating  the  substance  under  test. 

The  calorimeter  is  invariably  made  from  pure  or 
nickel-plated  copper.  In  any  case  it  should  be  highly 
polished  on  the  outside  in  order  to  diminish  as  much  as 
possible  the  loss  of  heat  due  to  radiation. 

The  stirrer  is  intended  to  fulfil  the  dual  purpose  of 
maintaining  a  steady  circulation  through  the  calorimeter 
and  of  mixing  the  contents.  The  stirrer  adopted  by 
White  in  his  investigations*  on  the  specific  heat  of 
silicates  at  high  temperatures  were  similar  in  form 
to  that  shown  in  Fig.  I.  It  consists  of  a  screw,  A,  which 
revolves  in  a  tube  attached  to  the  main  body  of  the 
calorimeter  at  the  top  and  bottom.  By  means  of  this 
arrangement  it  is  possible  to  keep  the  calorimeter  at  a. 
uniform  temperature  while  the  heat  is  being  rapidly 
given  out  by  the  substance  immersed. 


Fig.  1. 

The  cover,  B,  is  intended  to  he  in  actual  contact  with 
the  cjilorimctcr  water  in  order  to  minimise  tem|icratiire 
differences.    It  should  also  fit  closely  so  that  loss  due 
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to  evaix)ration  through  the  crevices  does  not  exceed  a 
few  milhgrams  per  hour.  A  loss  of  this  order  is  not 
likely  to  lead  to  any  serious  error  in  the  result. 

The  surroundings  of  the  calorimeter  should  be  kept  at 
as  constant  a  temperature  as  possible.  In  some  experi- 
ments water-jackets  have  been  used,  but  an  accurate 
tem{)erature  regulator  is  preferable.  The  calorimeter 
should  be  suspended  or  supported  on  non-conducting 
supports  inside  a  jDolished  jacket  to  protect  it  from 
sudden  changes  of  atmospheric  temperature  such  as 
would  be  caused  by  a  draught.  The  transference  of  heat 
between  the  calorimeter  and  the  jacket  needs  careful 
consideration,  for  it  is  invariably  the  case  that  there  is  a 
lowering  of  the  final  temperature  of  equilibrium.  Eighty 
per  cent,  of  the  heat  transfer  is  due  to  convection  and 
air  conduction,  while  radiation  and  evaporation  arc 
responsible  for  the  remainder.  It  is  often  recommended 
that  the  space  between  the  calorimeter  and  the  jacket 
should  be  packed  with  some  insulating  material — cotton- 
wool is  usually  mentioned  in  this  regard.  Although  the 
loss  of  heat  is  greatly  reduced,  the  method  possesses 
certain  disadvantages.  There  is  primarily  the  danger 
of  the  packing  absorbing  moisture,  which  would  lead  to 
serious  error  due  to  loss  of  heat  by  e^'apo ration,  while 
another  objection  is  that  bad  conductors  require  a 
considerable  time  to  reach  a  steady  state,  and  on  this 
account  a  deal  of  uncertainty  attends  their  use.  By  far 
the  more  reliable  method  is  that  adopted  by  Dickinson.* 
Three  supporting  points  are  each  made  up  of  a  brass 
cone  soldered  to  the  bottom  of  the  j;acket.  while  on  the 
end  of  each  cone  is  cemented  an  i^'ory  tip  about  2  milli- 
metres wide.  These  tips  coincide  with  three  small  plates 
on  the  bottom  of  the  calorimeter. 

The  error  due  to  loss  of  heat  is  one  that  has  to  be 
carefully  guarded  against.  Heat  is  lost  in  transferring 
the  hot  substance  to  the  calorimeter,  and  although  it 
can  be  considerably  reduced,  it  can  never  be  entirely 
eliminated,  neither  can  it  be  accurately  allowed  for  by 
arithematical  corrections.  Heat  is  lost  when  the  tem- 
perature of  the  calorimeter  exceeds  that  of  its  surround- 
ings and,  as  has  already  been  pointed  out,  there  is  a 
lowering  of  the  final  temperature  of  the  mixture  by  the 
escajie  of  heat  during  the  time  occupied  in  attaining 
equilibrium.  These  errors  are  such  that  can  be  allowed 
for  fairly  accurately  by  calculation. 

A  method,  in  which  the  heat  loss  is  accounted  for  by 
determining  the  temperature  which  the  body  would 
have  attained  had  there  been  no  loss,  is  due  to  Ferry, 
who  advanced  proof  of  its  reasonable  accuracy.  A  graph 
is  prepared.  Fig.  II,  in  which  time  is  plotted  horizontally 
and  temperature  vertically.  Let  C  represent  the  tempera- 
ture of  the  surroundings  and  let  a  body  at  a  temperature 
below  this  be  given  a  quantity  of  heat  such  that  its 
temperature  rises  to  a  value  above  C.  The  temperature 
changes  that  take  place  before  the  addition  of  the  heat 
are  represented  by  the  curve  AB,  while  the  line  BD 
shows  the  temperature  changes  due  to  the  absorption 
of  the  heat.  From  B  to  C  the  body  is,  in  addition, 
receiving  heat  from  the  surroundings  and  from  C  to  D 
is  losing  heat  to  the  surroundings.  The  temperature 
changes  due  to  radiation,  etc.,  alone,  are  indicated 

*  Sc.  Paper  Bur.  Stds.,  1914,  No.  230. 


by  the  curve  DE.  The  construction  is  as  follows  : 
Through  C  draw  a  vertical  line.    Extend  ED  until  it 


BJ 

h 

Fig.  2. 


meets  the  vertical  in  f.  Similarly,  extend  AB  until  it 
meets  the  vertical  in  h.  Then  the  temperature  changes 
are  given  by  the  line  h,  f. 

Calculation  of  Specific  Heat. 

The  method  consists  in  heating  a  known  mass  of  the 
substance  under  test  to  a  known  temperature  and  then 
immersing  it  in  the  calorimeter  containing  a  known  mass 
of  water.  Let  M  be  the  mass  of  the  substance,  t^"  its 
temperature  and  c  its  specific  heat,  W  the  mass  of  the 
water,  tg"  its  temperature  initially  and  the  common 
temperature  of  the  water  and  substance  after  the  latter 
has  been  immersed.  The  mass  M  is  cooled  from  tj°  to 
tg"  and  the  quantity  of  heat  evolved  is  therefore 
Mc(ti°-t3°) 

The  calorimeter  and  the  water,  together  with  the  stirrer 
and  the  thermometer  are  raised  from  t,"  to  and  the 
heat  necessary  for  this  is 

W(t3°~t2°)+w(t3°-t2°) 

where  w  is  the  quantity  of  heat  required  to  raise  the 
temperature  of  the  calorimeter,  stirrer  and  the  thermo- 
meter one  degree,  which  is  numerically  the  same  as  the 
water-equivalent  of  the  calorimeter.  Since  all  the  heat 
lost  by  the  substance  inmmersed  is  used  in  raising  the 
temperature  of  the  water,  calorimeter,  etc.,  these  two 
quantities  of  heat  must  be  equal.  Hence 

Mc(t,°-t3°)  =  (W+w)(t3°-t,°) 

and  c  =  (W-fw)(t3°— 12°) 


M(ti°-t3°) 

The  term  "  water-equiv^alent "  has  been  used.  This 
is  the  product  of  the  mass  of  the  calorimeter  and  the 
s]:)ccific  heat  of  the  material  of  which  it  is  made  and 
represents  the  (juantity  of  water  which  would  require 
the  same  quantity  of  heat  to  raise  its  temperature  one 
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degree  as  does  the  calorimeter.  This  quantity  can  be 
determined  experimentally  as  follows.  The  calorimeter 
is  first  weighed  empty,  then  about  half  filled  with  water 
and  weighed  again.  Let  m  be  the  increase  in  the  mass 
observed,  that  is  the  mass  of  water  in  the  calorimeter, 
and  let  t;^"  be  the  temperature  of  the  water.  The 
experiment  is  performed  by  adding  hot  water  at  a  known 
temperature  (say  30°)  and  observing  the  rise  in  tempera- 
ture. Proper  precaution,  of  course,  has  to  be  taken  to 
ensure  that  no  loss  of  heat  takes  place  during  the 
pouring  of  the  hot  water  into  the  calorimeter.  Let  the 
temperature  of  the  hot  water  be  tg"  and  the  final  tem- 
perature after  mixing  The  calorimeter  and  con- 
tents are  weighed  once  more,  in  order  to  ascertain  the 
mass  of  hot  water  which  has  been  added.  Let  the 
increase  in  weight  be  m^,  then  the  heat  gi^•en  out  is 

and  this  quantity  of  heat  has  been  used  to  raise  the 
temperature  of  the  calorimeter,  thermometer  and  stirrer, 
that  is,  the  mass  m  from  tj°  to  t^°.  Let  w,  as  befoi-e,  be 
the  required  water-equivalent,  then  the  heat  required 
to  do  this  is 

m(t3°-ti°)+w(t3°-ti°) 
and  this  must  be  equal  to  the  heat  given  out  by  the  hot 
water  in  cooling.  Hence 

m(t3°— ti°)+w(t3°— ti°)=mi(t2°--t3°) 

and  "Hilt  2° — ^3°) 

w=  •  —  m. 

In  carrying  out  this  determination  it  is  important 
that  the  apparatus  should  be  under  the  same  conditions 
as  when  determining  the  specific  heat. 

The  metliod  outlined  above  was  used  by  the  present 
writer  to  determine  the  specific  heat  of  the  soda  glass 
used  in  the  manufacture  of  graduated  flasks.  During 
investigations  upon  the  various  errors  introduced  in 
the  calibration  of  these  vessels,  it  was  decided  to  deter- 
mine the  extent  of  the  error  involved  when  water  at  a 
comparatively  low  temperature  is  run  into  the  flask 
at  a  much  higher  temperature.  The  amount  of  expansion 
undergone  by  the  liquid  was  first  determined  by  direct 
measurement  and  then  afterwards  indirectly  by  deter- 
mining the  specific  heat  of  the  glass  of  which  the  flask 
was  made.  This  value,  when  multiplied  by  the  mass 
of  the  flask,  gave  the  water-equivalent  of  the  flask. 
Using  this  figure,  it  was  a  comparatively  simple  matter 
to  compute  the  expansion  undergone  by  the  water, 
applying,  of  course,  the  correction  necessary  for  the 
contraction  of  the  flask  during  the  fall  from  the  initial 
temperature  to  that  of  equilibrium.  The  results  thus 
obtained  were  comparative  with  the  determinations 
carried  out  by  direct  metliods. 

In  the  determination  of  the  specific  heat  of  a  substance 
by  the  method  of  mixtures,  the  cjuantity  of  heat  is 
measured  by  the  effect  produced  0.1  the  materials  in- 
volved and  despite  elaborate  precaution  error  is  almost 
invariably  introduced.  In  recent  years,  however,  the 
electrical  method  has  come  into  extensive  use,  in  which 
a  definite  and  easily  measurable  amount  of  electrical 
energy  is  converted  into  heat  and  the  resulting  change 
of  temperature  observed.  The  electrical  method  has  to 
some  extent  superseded  the  former  metliod  of  determin- 


ing specific  heats  since  it  possesses  the  advantages  of 
great  accuracy  and  facility  of  control.  Using  the  method 
it  is  also  possible  to  determine  the  true  specific  heat  of 
a  substance,  that  is,  the  specific  heat  over  a  very  narrow 
range  of  temperature.  Details  of  the  electrical  methods 
of  determining  specific  heats  are  easily  accessible.* 

The  first  systematic  investigation  of  the  specific  heats 
of  glasses  of  varying  composition  was  carried  out  by 
Winkelmann.    The  method  of  mixtures  was  employed, 
pieces  of  glass  of  a  total  weight  of  from  100  to  250 
grms.  being  heated  in  a  brass  wire-basket  by  steam  to 
about  100°C.    They  were  then  immersed  with  the  basket 
in  a  water  calorimeter  containing  a  thermometer  and 
stirrer  and  having  an  initial  temiDcrature  of  about  14°  C. 
The  final  temperature  was  in  the  neighbourhood  of  18°  C. 
The  heating  apparatus  consisted  of  three  co-axial  vertical 
cylinders,  the  central  one  being  fitted  at  both  ends  with 
sliding  metal  plates  for  opening  and  closing.  The  wire- 
basket,  provided  with  a  thermometer,  was  suspended 
by  a  silken  thread  and  lowered  half  way  into  the  central 
cylinder.     Steam  was  then  passed  through  until  the 
temperature  was  sufficiently  constant,  the  calorimeter 
meanwhile  being  placed  in  position  beneath  the  heating 
apparatus  in  order  to  take  up  the  temperature  of  its 
surroundings.    The  weight  of  the  water  was  deter- 
mined immediately  before  the  experiment.    The  wire- 
basket  containing  the  pieces  of  glass  was  then  dropped 
into  the  calorimeter  and  stirring  carried  out  by  means 
of  the  basket  itself.    Observations  of  the  rise  in  tempera- 
ture were  made  at  regular  intervals  of  20  seconds  until 
the  temperature  of  equilibrium  was  gained.    A  correction 
was  added  representing  the  lowering  of  the  final  tempera- 
ture by  the  escape  of  heat  during  the  time  occupied  in 
attaining  equilibrium.    This  was  determined  from  ob- 
ser\^ations  made  before  immersion  combined  with  the 
fall  of  the  final  temperature.    The  correction  added  was 
about  0.023.  Other  data  connected  with  the  experiments 
were  the  following  :  The  water-equivalent  of  the  brass 
calorimeter  with  stirrer  and  thermometer  was  estimated 
to  be  15-. 13  grms.  Two  different  wire-baskets  were  used, 
one  weighing  24.23  grms.    The  water-equivalent,  deter- 
mined when  the  basket  was  empty,  was  2.184  grms.,  the 
resulting  value  of  the  specific  heat  of  brass  being  0.09014. 
The  difference  between  this  value  and  the  actual  specific 
heat  of  brass,  0.093,  was  due  to  loss  of  heat  from  the 
basket  during  the  interval  of  time  in  which  it  was  being 
transferred  to  the  calorimeter.   It  was  found  by  careful 
experiment,  however,  that  this  error  was  allowed  for  by 
using  as  the  water-equivalent  the  observed  \  alue  2.184. 
The  weight  of  the  second  basket  was  31.77  grms.,  its 
water  equivalent  being  calculated  as  follows  : — 
2.184  X  31.77 

.  =  2.863  . 

24.23 

The  weight  of  the  water  used  in  the  calorimeter  was 
approximately  500  grms. 

Determinations  were  made  for  18  glasses  of  varying 
composition,  the  difference  between  different  deter- 
minations for  the  same  glass  being  always  less  than 
1  per  cent.  The  results  of  the  determinations  together 
with  the  composition  of  the  glasses  examined  are  shown 

♦Diet.  App.  Phys.,  Glazebrook.    Vol.  1,  p.  32. 
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in  Table  I.  Tlie  figures  in  tlie  first  column  arc  those 
found  in  Winkelmann's  list  of  72  glasses. 


use  of  the  principle  in  com))leting  liis  list  of  oxides.  For 
example,  the  atomic  weight  of  calcium  is  39.9  and  its 


Table  I. 


Glass 
No. 


SiO, 


Composition  Per  Cent. 


B2O3 


ZnO 


PbO 


MgO 


AI2O3 


BaO 


NagO 


K2O 


CaO 


Specific 
Heat. 


3 
4 
5 
6 
7 
8 
10 
12 
17 


64.4 
55.0 
71.0 
67.3 
73.8 
67.9 
58.7 
51.3 
45.2 


12.0 

14.0 
2.0 


14.0 


7.0 
5.0 

5.8 

5.0 


11.0 


4.5 
17.0 
5.0 
2.5 
3.5 
1.0 

4.5 


25.0 


46.0 


8.0 
14.0 
10.0 
14.0 
10.5 
16.8 


1.0 


14.0 

33.0 
7.5 


0.2086 

0.2044 

0.2038 

7.0 

0.1988 

7. 

0.1958 

0.1907 

8.0 

0.1887 

0.1617 

0.1257 

Calculation  of  Specific  Heat  by  Factors. 

Winkelmann  made  the  attempt  to  calculate  the  specific 
heat  of  a  glass  from  the  percentages  of  its  constituent 
oxides.    He  used  the  formula 

c=  ^aiXi+a2X2+a3X3+...etc., 

where  aj,  ag,  ag,  ...  etc.,  represent  the  percentages  of  the 
oxides  and  Xj,  Xj,  X3,  ...  etc.,  their  specific  heats. 

The  specific  heats  of  certain  of  the  oxides  had  already 
been  directly  determined  by  Regnault.*  The  values 
determined  and  the  temperature  intervals  are  given  in 
Table  H. 

Table  II. 

Specific  Heat.       Interval  °  C. 
0.1913         ...      13  —  99 
0.1248        ...      17  —  98 
0.05118       ...      22  —  98 
0.24.39         ...      24  —  100 
0.2074         ...        8  —  98 
...      0.1276         ...      13  —  97 
As  no  direct  determinations  had  then  been  published 
for  the  other  oxides,  Winkelmann   calculated  their 
specific  heats  on  the  basis  that  one  and  the  same  chemical 
atom  has  always  the  same  atomic  heat.  Neumann, 
Hegnault,  Kopp  and  others  established  the  law  that 
with  compounds  of  similar  chemical  character,  the  pro- 
ducts of  their  specific  heats  and  molecular  weights  were 
constant.    The  law  may  be  stated  in  the  general  form 
that  the  molecular  heats  of  similarly  constituted  com- 
pounds in  the  solid  state  are  equal.    Kopp  showed 
further  that  the  molecular  heat  of  a  solid  compound 
was  equal  to  the  sum  of  the  atomic  heats  of  its  component 
atoms.  The  atoms,  in  com})ining  together  to  form  mole- 
cules, thiis  retain  their  heat  capacity  practically  un- 
changed.   By  making  use  of  this  general  principle,  the 
specific  heat  of  elements  in  the  solid  form  have  been  cal- 
culated even  when  the  elements  themselves  were  not 
known  to  exist  in  the  solid  state.    Winkelmann  made 

♦Ann.  de  Chim.  et  de  I'hjs.  (3)  1,  129. 


Oxide. 

SiOa 

ZnO 

PbO 

MgO 

AI2O3 

Asp  5 


specific  heat  between  0°  and  100°  is  0.1804,  according 
to  Bunsen's  determinations.  The  atomic  heat  of  calcium 
is  therefore  39.9  X  0.1804  =  7.198.  The  atomic  heat  of 
oxygen  in  solid  combination  according  to  Wiillner  is  4.2. 
Then,  by  the  law  that  the  molecular  heat  of  a  solid 
compound  is  equal  to  the  sum  of  the  atomic  heats  of  the 
elements  contained,  the  molecular  heat  of  calcium  oxide 
is  7.198  +  4.2  =  11.398.  As  the  molecular  weight  of 
CaO  is  55.9,  then 

11.398 

-55:9-  = 

Hence,  the  value  0.2039  is  deduced  as  the  specific  heat 
of  calcium.  Again,  Regnault  determined  the  specific 
heat  of  calcium  chloride  between  the  temperature  23° 
and  00°  to  be  0.1642.  The  molecular  weight  of  calcium 
chloride,  CaClg,  is  110.9,  and  the  molecular  heat  is 
therefore  110.9  x  0.1642  =  18.2098.  The  atomic  heat 
of  calcium  is  ol)taincd  by  deducting  the  atomic  heat  of 
two  chlorine  atoms  from  that  of  calcium  chloride, 
18.2098—12.532=5.6778.  The  atomic  heat  of  oxygen 
has  alreadv  been  given  as  4.2.  Then  the  molecular 
heat  of  calcium  oxide  is  5.6778+4.2  =  9.8778,  and  as  the 
molecular  weight  is  55.9,  then  the  specific  heat  is 
9.8778 

The  mean  of  the  two  values  0.2039  and  0.1767  was 
adopted  by  Winkelmann  as  the  specific  heat  of  calcium 
oxide,  that  is,  0.1903. 

The  following  values  were  in  this  manner  determined 
for  the  remaining  oxides  from  different  solid  combinations 


of  the  elements  : — 

Table  HI. 

Oxide. 

Specific  Heat. 

BaO 

  0.06728 

Nap  ... 

  0.2674 

K2O 

  0.1860 

Lip  ... 

  0.5497 

CaO 

  0.1903 

P2O5  ••• 

  0.1902 

MuaO, 

  0.1661 

BP3  •• 

  0.2272 

[Continued  on  page  369. 
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THE   HARTFORD  LEHR 

RELIEVES    Glass   Manufacturers  of  all 

ANNEALING  ANXIETIES 


The  problem  of  annealing  Glass  Ware  has  always  been  the  most  difficult  of  the  Glass  Manufacturer's 
many  difficulties. 

Numerous  devices  have  been  developed  to  minimise  annealing  troubles,  but  no  real  and  final  solution 
was  found  until  the  recent  invention  of  the  HARTFORD  LEHR. 

The  outstanding  features  of  the  HARTFORD  LEHR  are  :— 

(1)  THE  HARTFORD  LEHR  IS  A  SCIENTIFIC  INSTRUMENT. 

The  Lelu-  is  remarkable  for  the  accuracy  and  precision  with  which  the  temperature  conditions  can  be 
controlled.  Conditions  to  give  tlic  desired  annealing  temperature  curves  can  be  accurately  predetermined 
and  reproduced  at  will. 

(2)  REGULAR  AND  RELIABLE  FUNCTIONING. 

THE  IIARTFOHD  LEHR  NKVEH  FAILS  to  perform  its  functions  of  annealing.  Other  Lehrs 
"happen"  to  anneal  some  of  the  ware  sometinics.  Tiic  HARTFORD  LPillR  is  unique  in  that  it 
anneals  ALL  OF  THE  WARE  ALL  THE  TIME. 
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(3)  FUEL  ECONOMY  AND  SIMPLICITY  OF  HEATING  CONTROL. 

Only  ONE  small  burner  is  required. 

Perhaps  the  most  attractive  feature  of  the  HARTFORD  LEHR  is  the  astoundingly  small  fuel 
consumption.  This,  however,  results  from  the  fact  that  the  lehr  has  been  specially  designed  with  the  view 
of  utilising  to  the  maximum  extent  the  initial  heat  resident  in  the  ware  when  it  leaves  the  Forming 
Machines.  In  one  of  the  most  up-to-date  Automatic  Glass  Manufacturing  Plants  in  Great  Britain,  a  careful 
comparison  of  the  HARTFORD  LEHR  fuel  consumption  over  a  period  of  ten  weeks  with  that  of  modem 
Muffle  Lehrs  shows  a  clear  direct  saving  of  at  least  65  per  cent,  in  Fuel  Costs. 

4)  COMPACT  AND  ROBUST  STRUCTURE. 

Occupying  merely  a  fraction  of  the  space  of  the  ordinary  annealing  plant,  the  HARTFORD  LEHR 
is  almost  solely  a  structure  of  metallic  parts  which  have  been  designed  to  permit  of  ease  and  accuracy  in 
erection  and  at  the  same  time  ensure  a  light  yet  sound  and  substantial  structure.  The  total  absence 
of  foundations  and  fluf  s  is  specially  noteworthy. 

(5)  EASE  AND  ECONOMY  IN  OPERATION. 

Less  labour  is  required,  and  the  conditions  under  which  the  work  of  placing  ware  in  the  lehr  is  carried 
out  constitute  a  vast  improvement  upon  all  other  types  of  Lehr.  There  is  no  walking  backwards  and 
forwards  between  the  Forming  Machine  and  Lehr.  The  takers-in  (juickly  "  take  to  "  the  HARTFORD 
LEHR.  Moreover,  the  sorter  can  handle  efficiently  and  more  comfortably,  an  appreciably  larger 
quantity  of  ware  than  from  the  older  types  of  Lehr.  .  . 

(6)  RAPIDITY  OF  ANNEALING. 

The  HARTFORD  LEHR  is  notable  for  the  almost  amazing  speed  with  which  annealing  is  accom- 
plished. As  is  well  known,  usually  about  four,  and  sometimes  as  long  as  eight  hours,  are  considered 
necessary  for  annealing  bottles  on  the  older  type  Lehrs.  On  the  HARTFORD  LEHR  the  time  taken 
varies  from  50  minutes  to  150  minutes,  according  to  the  weight  of  ware  introduced  per  unit  time.  The 
advantages  of  this  feature,  particularly  in  permitting  inspection  so  shortly  after  leaving  the  J^orming 
Machine,  are  readily  apparent. 

(7)  NEGLIGIBLE  MAINTENANCE  COST. 

Although  se^"eral  IL\RTFORD  LEHRS  have  operated  continuously  for  periods  upwards  of  12 
months,  so  far  NO  up-keep  repairs  have  been  necessary. 

(8)  NO  LOSS  OF  WARE. 

For  the  first  time  an  annealing  process  is  aA'ailable  in  which  there  is  NO  ware  melted,  "  starved," 
"stuck,"  marked,  cracked,  or  broken  in  Lehring.  More  striking  still,  there  is  no  loss  of  ware  for  poor 
annealing  when  starting  up  after  the  usual  weekly  shut-down. 

(9)  FLEXIBILITY. 

Without  sacrificing  the  precision  with  which  the  Lehr  can  be  controlled,  the  dimensions  and  proportions 
have  been  carefully  selected  in  order  to  establish  the  widest  operating  margins.  It  has  thus  been  possible 
to  produce  a  standard  design  which  meets  all  the  needs  of  the  average  Glass  Manufacturing  Plant.  The 
existence  of  these  wide  operating  margins,  added  to  the  unfailing  regularity  of  control,  establishes  for  the 
first  time  in  the  mind  of  the  Manufacturer  a  sense  of  security  and  confidence  that  the  ware  is  being 
annealed  AT  ALL  TIMES. 

For  further  particulars,  price  and  delivery  apply  to  : — 

THE   BRITISH   HARTFORD-FAIRMONT   SYNDICATE,  LTD. 

142-143,  AUDREY  HOUSE,   ELY  PLACE,  LONDON,  E.C.I. 


Glass  Machinery  Specialists  —  Glass  Works  Engineers 
"  Hartford  "  Automatic  Feeders — Forming  Machines— Lehrs. 
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WELLMAN  GAS  MACHINES 

INCREASE  OUTPUT 

BY   INSTALLING    WELLMAN    TYPE    "  L"    GAS  PRODUCERS. 


Automatic  from  coal  feed 
to  ash  delivery. 


Oscillating  Poker  ensures 
constant  rich  gas  at  all 
outputs. 


Intermittent  ash  pan 
motion  prevents  clinker 
bridging. 


Lowest    labour  and 
running     cost    of  any 
producer. 


The  result  of  twenty  years'  continuous  experience  in  the 
manufacture   and   running   of   over    1,300   Gas  Producers. 


Every  Glassworks  Manager  and  Engineer  should  send  for  our  handbook 

on  Qas  Making. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS    ::    ::    DARLASTON,   SOUTH  STAFFS. 

TeUobones :   HOLBORN   2588  &  2589.  Telegrams:  '  PRINCIPIUM,  WESTCENT.  LONDON." 
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THE    SELECTION    OF  ELECTRIC 
MOTORS. 

It  would  be  extremely  difficult  to  find  any  kind  of 
machine  or  mechanism  which  gives  such  excellent  service 
in  return  for  so  little  attention  and  cost  of  maintenance 
as  an  electric  motor  which  has  been  chosen  to  suit  the 
work  it  has  to  perform  and  is  provided  with  suitable 
control  gear.  This  fact,  coupled  with  the  many  other 
advantages  to  be  obtained  from  electric  driving  has 
resulted  in  the  almost  universal  employment  of  motors 
wherever  an  electric  supply  is  available.  Unfortunately 
it  is  not  unusual  to  find  that  in  numerous  installations 
the  type  of  motor  best  suited  to  the  particvilar  conditions 
is  not  being  employed.  This  is  easily  understood  if  the 
many  varieties  that  are  available  is  considered,  as  well 
as  the  fact  that  very  often  the  selection  of  the  machine 
rests  with  those  whose  electrical  training  and  experience 
is  almost,  if  not  quite,  negligible. 

In  the  following  notes  it  is  proposed  to  describe 
briefly  the  chief  features  of  the  principal  classes  of 
motors  in  the  hope  that  they  will  assist  in  the  making 
of  the  best  choice  to  comply  with  specified  conditions 
of  sers  ice. 

To  consider  the  direct  current  machines  first.  These 
may  be  divided  into  three  classes  : — Shinit-wound, 
series-wound  and  compound  wound.  Each  of  these  has 
its  special  features  which  make  it  more  suitable  for  a 
particular  drive  than  the  other  two. 

From  our  point  of  view  at  the  moment  the  main 
distinctions  between  them  are  connected  with  their 
behaviour  as  regards  speed  and  starting  conditions. 

Shunt -wound  Motors. 

These  may  be  described  as  being  practically  constant- 
speed  machines  in  that  throughout  the  whole  range 
between  "no  load"  and  "full  load"  there  is  only  a 
slight  drop  in  speed.  They  are  not  suited,  however,  for 
starting  against  load  (usually  expressed  as  having  a  low 
"starting-torque"),  hence  it  is  always  advisable  to 
provide  some  means  such  as  fast  and  loose  pulleys,  etc., 
to  enable  the  motor  to  attain  full  speed  before  applying 
the  load. 

If  a  "field  regulator"  be  emplo^^ed,  the  speed  may  be 
increased  to  approximately  10  per  cent,  above  the  normal 
full  load  speed,  and  in  instances  where  the  conditions  of 
operation  are  such  as  necessitate  an  exact  number  of 
revolutions  per  minute,  a  field  regulator  should  always 
be  installed. 

Occasionally  a  much  wider  range  of  speed  variation 
is  necessary,  such  as  a  ratio  of  three  or  four,  and  some- 
times six  to  one,  between  the  maximum  and  minimum, 
and  shunt-wound  motors  can  be  made  which  allow  of 
this  being  obtained,  though  they  are  generally  referred 
to  as  "  variable  speed"  machines.  When  it  is  desired 
to  maintain  constant  speed  in  spite  of  varying  load,  such 
as  occurs  in  machine  tool  driving,  etc.,  more  particularly 
where  the  machine  itself  has  a  rotary  motion  such  as 
lathes,  drills,  etc.,  the  shunt-wound  motor  is  eminently 
satisfactory. 


Series -wound  Motors. 

This  class  have  a  very  high  "starting  torque"  and 
consequently  are  specially  suitable  for  conditions  which 
necessitate  the  motor  starting  up  against  full  load  or 
even  over-load.  As  regards  speed,  this  increases  as  the 
load  decreases,  so  that  at  no-load  the  speed  would 
increase  indefinitely,  in  the  same  way  as  a  steam  engine 
without  a  governor.  Consequently,  series  motors  should 
never  be  enqjloyed  where  there  is  the  possibility  of  the 
load  being  entirely  thrown  off,  such  as  with  pumps, 
compressors,  etc.,  etc.  Furthermore,  a  series  motor 
should  always  be  directly  connected  either  by  a  coupling 
or  through  gearing,  to  the  machine  it  has  to  drive,  belts 
and  ropes  being  absolutely  prohibited. 


o      'A  %  yi 

Curves  showing  relationships  between  load  and  speed  for  standard 
types  of  D.C.  motors. 

As  the  speed  of  a  series  motor  adjusts  itself  to  the 
load,  they  are  usually  emploj^ed  for  cranes,  winches, 
etc.,  as  they  will  raise  a  heavy  load  at  low  speeds  and  a 
light  load  at  a  high  speed. 

Owing  to  their  high  starting-torque  they  are  exten- 
sively used  for  traction  purposes  such  as  trams,  trains 
and  electric  trucks,  as  this  featm-e  enables  them  to 
start  against  heavy  load  and  accelerate  rapidly. 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Clai  ms  without   justification    are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results  ? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
is  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  .originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All-British  Built  Feeder. 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "  RANKIN  "  Feeder  is  built  for 
service  and  will  outlast  all  others. 


Demonstrations  of  the  RANKIN 
AUTOMATIC  GLASS  FEEDER  will 
be  arranged  by  appointment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 

THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 

re/e^roms  .•  Natiglaso,   London.  Telephone  N as.  :   Holborn,  140  and  Ml. 
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Compound -wound  Motors. 

Tliese  are  a  combination  of  the  two  types  just  dealt 
with.  The  starting  torque  is  greater  than  that  of  a 
shrmt-wound  and  less  than  a  series-wound  machine, 
thus  enabUng  them  to  start  against  normal  loads.  On 
the  other  hand  the  speed  at  no-load  is  usually  higher 
than  that  at  full-load,  the  actual  amount  of  the  drop 
being  dependent  upon  the  extent  of  the  scries  winding 
used.  3Iotors  for  general  use  are  usually  arranged  to 
have  a  drop  of  about  20  per  cent.,  but  by  proper  adjust- 
ment of  the  ratio  between  the  series  and  shunt  windings, 
com{X)und  wound  motors  can  be  built  to  give  a  constant 
speed  over  the  full  range  of  load.  With  this  type  of 
motor  the  risk  of  attaining  excessive  and  dangerous 
speeds  at  no-load  is  obviated  so  that  they  can  be  em- 
ployed where  there  is  a  possibility  of  the  load  being 
suddenly  thrown  off.  They  are  also  particularly  applic- 
able for  dri\"es  subject  to  sudden  variations  in  load  and 
severe  but  momentary  over-loads,  such  as  machine 
tools  having  a  reciprocating  motion  as  is  the  case  with 
punching  machines,  etc. 

(To  he  continued.) 


PRACTICAL   NOTES    ON    THE  THERMAL 
ENDURANCE  OF  GLASS. 

[Continued  from  pa^e  363j. 

Substituting  these  values  for  x  in  the  fornmla  given, 
VVinkelmann  found  it  possible  to  calculate  the  specific 
heat  of  a  given  glass  to  within  ]  per  cent,  error  of  the 
observed  value. 

The  observed  and  calculated  s])ecilic  heats  of  the  nine 
glasses  given  in  Table  I  are  compared  in  Table  W ,  the 
figures  in  the  last  column  being  the  differences  fetween 
the  two  values  expressed  as  percentages  of  the  observed 
values  : — 

Table  IV. 


Glass 
No. 

Specifi 

c  Heat. 

Difference 
Per  Cent. 

Observed. 

Calculated. 

— ■  7*;^  

3  " 

0.2036 

0.20  ;o 

-f  0  3 

4 

0.2014 

0.2010 

+  0.2 

.5 

0.2038 

o.roto 

—  0.5 

6 

0.1988 

0.1983 

+  0.3 

7 

0.19.58 

0.1904 

—  0.3 

8 

0.1 90  r 

0.1888 

+  1.0 

10 

0.1887 

0.1893 

—  0.3 

12 

0.1617 

0.1626 

—  0.6 

17 

0.1257 

0.1272 

—  1.2 

It  is  seen  that  much  greater  accuracy  is  gained  in 
using  factors  for  the  calculation  of  the  specific  heat  of  a 
glass  than  for  any  of  the  other  properties  already  con- 
sidererl.  It  will  be  recalled  that  the  specific  heat  factors 
were  either  determined  directly  or  calculated  on  a 
definite  basis,  i.e.  that  one  and  the  same  chemical  atom 
has  always  the  same  atomic  heat.  The  formula  used  in 
calculating  the  specific  heat  of  a  glass  also  obeys  the 
same  law.  On  the  other  hand,  the  factors  used  to 
calculate  expansion,  conductivity,  etc.,  were  obtained 
to  a  great  extent  empirically.  It  is  conceivable  tliat  the 
explanation  of  the  i-cliability  of  the  calculated  value  for 
the  specific  heat  of  glass  lies  in  this  direction. 


REFRACTORIES  FOR  THE  GLASS  INDUSTRY. 

(Jiiii'iiiiicl  Irotii  pa':;c  .'557; 

conductivity  than  silica  bricks,  typical  results  at  1300°  C. 
being  0.0025  for  firebrick  and  0.0023  for  silica  brick. 
The  thermal  conductivity  of  a  brick  will  obviously  be 
affected  by  its  porosity  and  jiermeability,  so  that  this 
factor  will  be  likely  to  change  markedly  during  the  life 
of  the  brick  in  a  furnace,  (ircen  points  out  that  a  factor 
of  greater  importance  than  the  thermal  conductivity  is 
the  diffiisivity  or  thermometric  conductivity,  which  is 
the  quotient  of  the  thermal  conducti\  ity  and  the  heat 
capacitj'  per  unit  volume  by  the  formida  : 

k 

D=  — 
CS 

where  D  is  the  diffusivity,  C  the  specific  heat,  S  the 
specific  gravity,  and  k  the  thermal  conductivity.  (The 
diffusivity  may  also  be  considered  as  the  rate  of  rise  of 
temperature  produced  in  a  material.)  As  the  sj^ecific 
gravity  of  a  silica  brick  is  lower  than  that  of  a  fireclay 
brick,  and  their  specific  heats  are  much  the  same,  the 
diffusivity  of  a  silica  brick  is  greater  than  that  of  a  fire- 
clay brick  of  the  same  thermal  conductivity.  This  factor 
is  of  importance  in  connection  with  regenerator  fillings. 
Silica  bricks  are  better  than  firebricks  for  this  purpose, 
not  only  because  of  their  higher  diffusivity,  but  also 
because  their  higher  resistance  to  slagging  from  batch 
dust  and  their  sujierior  mechanical  properties  at  regener- 
ator temperatui'es  renders  the  re-use  possible  of  a  much 
larger  proportion  of  the  bricks  in  a  regenerator  filling. 
('/'<;  he  continued .) 


For  Breaking  down 
Glass  Cullet 

the  Sturtevant  Roll  Jaw  Fine  Crusher  is  the  ideal 
machine.  It  can  be  adjusted  to  give  a  coarse  or 
fine  product,  and  the  mechanism  ensures  smooth 
running,   slow  speed,  and  the  minimum  of  power. 


Write  for  free  leaflet  G.L.  1541. 
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THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 


STEPHENS  SILICA  "C" 

EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE, 


VIEW    TAKEN    FROM    AN  AEROPLANE. 

Kiln  Capacity  U  Million  Bricks.  Works  Cover  over  9  Acres. 


SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK. 

Used   by   most   of   the   principal   GLASS  WORKS. 

STEPHENS    &    CO.,  KIDWELLY. 
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The  Use  of  Compressed  /K\i— Continued. 

By  ROBERT  WILSON. 


Power  Required  to  Drive  Air  Compressors. 

The  sur\"ey  of  the  coni})ressor  work  cycle,  as  gi\  en  in 
the  preceding  article,  shows,  in  general,  that  the  lower 
the  compression  ratio  the  poorer  is  likely  to  be  the  actual 
process  of  compression,  and  the  greater  the  percentage 
of  extra  work  due  to  excess  pressure.  The  survej' 
shows  also  that  while  the  work  of  re-expansion  increases 
as  the  clearance  ratio,  or  the  comjiression  ratio,  increase, 
the  effect  on  the  work  required  to  deliver  a  given  x-apacity 
is  practically  neutralised  by  the  reduction  in  volumetric 
efficiency  which  automatically  follows  an  increase  in 
the  work  of  re-expansion.  The  summary,  therefore, 
of  the  survey  is  that  the  losses  of  compression  tend  to 
increase  as  the  compression  ratio  decreases. 

From  the  diagrams  in  Fig.  9  it  is  possible  to  obtain 
some  idea  of  the  effect  of  the  losses  of  comjiression  on 
the  work  of  the  compressor  cycle,  and,  also,  the  range 
of  deliver}-  pressures  for  which  it  is  necessary  to  make 
allowance  for  these  losses  in  calculations  for  the  work 
required  to  compress  and  deliver  a  given  ^■olume  of  free 
air.  These  diagrams  are  intended  to  show  approxi- 
mately the  conditions  which  are  probable  in  practice 
for  deliver}-  pressures  of  20,  JO  and  KO  lb.  per  sq.  in. 
gauge,  and  also  the  relation  of  the  practical  conditions 
to  the  lines  of  the  theoretical  diagrams.  The  isotheimal 
and  adiabatic  compression  lines  are  shown  on  each  of 
the  diagrams,  and  the  areas  shaded  are  those  which  lie 
beyond — although  not  necessarily  additional  to  the  area 
of — the  theoretical  adiabatic  diagram,  on  which  are 
based  the  calculations  for  the  table  of  power  constants 
to  which  reference  has  already  been  made.  The  three 
diagrams  are  to  the  same  scale,  and,  since  no  consider- 
able error  is  incurred,  the  amount  of  the  excess  pressure 
has  been  made  the  same  for  all  three,  in  order  that  a 
better  comprehension  may  be  had  of  the  proportion  of 
the  shaded  areas  to  the  theoretical  adiabatic  diagram, 
and  also  the  pressures  at  which  these  shadeel  areas 
cease  to  be  additional  to  the  area  of  the  theoretical 
adiabatic  eliagram. 

It  is  obvious  from  the  diagrams  that  the  area  lying 
beyond  the  lines  of  the  thcfjreticai  aeliabatic  diagram  is 
a  greater  pro|)ortion  of  tlic  whole  for  the  lowest  than  for 
the  highest  pressures,  and,  also,  that  at  the  lowest 
pressure  the  area  of  the  actual  eliagram  is  greater  than 
the  area  of  the  theoretical  adiabatic  diagram.  As  the 
compression  ratio  increases  the  area  lying  beyonel  the 
adiabatic  becomes  a  smaller  proportion  of  the  whole, 
until  it  is  off-set  by  the  saving  effected  in  the  com- 
pression process. 

Since  it  is  obvious  that  for  certain  pressures  the  work 
done  on  the  air  is  greater  than  would  result  from  calcula- 
tion on  the  purely  adiabatic  basis,  it  follows  that  an 
allowance  must  be  made  to  cover  for  the  extra  work. 
The  most  simple  way  to  cover  for  this  extra  work  is  by 
manipulation  of  the  table  of  power  constants,  since  it 
woulel  be  inconvenient  to  make  elaborate  calculations 


e\-ery  time  it  was  requireel  to  know  the  work  necessary 
to  compress  and  deli\'er  a  gi\  en  \  olume  of  free  air  to  a 
comparatively  low  pressure.  Some  assistance  in  this 
resjicct  can  be  obtained  from  the  diagrams  in  Fig.  9,  the 
l)ositie)n  of  the  comi)ression  line  of  the  actual  diagram 

^  ^AD/ABAT/C- 


Fig.  9. 


in  relation  to  the  line  of  adiabatic  compression,  together 
with  the  i)roportion  of  the  shaded  areas  in  respect  to  the 
areas  of  the  actual  diagram  and  the  adiabatic  diagram, 
enabling  a  new  value  to  be  calculattxl  which  would  pro- 
vide ai)proximately  for  the  extra  work  which  nuist  be 
allowed  for  at  certain  pressures. 
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PARKINSON  &  SPENCER,  Ltd. 

Ambler  Thorn  Fireclay  IVorks, 

HALIFAX,  YORKSHIRE. 


ESTABLISHED 
1800. 


Telephone  r  No.  1207. 

Telegrams  :  Parkinsoo  &  Spencer,   1207  Halifax 


Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz  : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY,  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE   SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 

FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    RE    SATISFIED    WITH  RESULTS. 


NEW  GRAHAM  MACHINE 
CREATING  GREAT  INTEREST 


Offers  unusual  advantages  because  of 
improved  construction.  Eliminates  in- 
termittent rotation  which  causes  wear  and 
tear  through  jerking.  Continuous  rotation 
permits  larger  production  and  lower  operat' 
ing  costs. 

Flexibility  of  operation  appreciated. 

Produces  both  narrow  and  wide  mouth 
bottles  in  wide  range  of  sizes.  Makes  push- 
up bottoms  without  separate  operation. 

Three  sizes  of  same  construction. 

AZ  Machine,  15  blank  and  15  blow  molds 
AY  Machine,  10  blank  and  10  blow  molds 
AY6  Machine,  6  blank  and  6  blow  molds 
Molds  and  mold  operating  parts  are  inter> 
changeable. 


AZ  Flow  Type  —Maximum  Speed  72  Bottles  l>cr  Miiiutc 


THE  OWENS  BOTTLE  COMPANY-TOLEDO,  OHIO,  U.  S.  A. 

Ask  us  for  illustrated  catalog,  giving  complete  information. 
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Table  III  gives  the  figures  for  indicated  horse  power 
and  brake  horse  power  required  to  compress  and  deliver 
one  cubic  foot  of  free  air  per  minute  to  different  gauge 
pressures  by  single-stage  compression.  Column  3  gives 
the  I.H.P.  for  isothemial  comjiression,  column  4  the 
I.H.P.  for  adiabatic  comjiression,  and  cohimn  5  the 
approximate  I.H.P.  required  in  the  comjircssor  cylinder 
after  allowing  for  the  losses  of  actual  compression. 


due  to  compression.  Frictional  resistance  to  tlic  move- 
ment of  the  piston  in  the  cylinder  tends  to  become  greater 
as  the  compression  ratio  increases,  and  where  the  tem- 
peratm-c  due  to  compression  rises  above  the  temperature 
at  which  effective  lubrication  can  be  obtained,  the  ensuing 
dry  surface  of  the  cylinder  means  not  only  increased 
friction  with  low  mechanical  efficiency,  but  also  a  higher 
temperature  of  the  air  being  compressed,  since  the 


Table  III 

Showing  the  Indicated  Horse  Power  required  (theoretically  and  actually)  to  compress  and  deliver 
One  Cubic  Foot  of  free  air  ])er  minute  by  Single-Stagc  Compression.    Also  the  Brake  Horse  Power 
required  at  the  Comj^ressor  Flywheel  for  same  capacity. 


(jrauge 
Pressure 
lb. 

(1) 

Ratio. 
(2) 

Theoretical  I.H.P. 
(Initial  Temp,  of 
Air  60°  Fah). 

Actual  T  TT  P 

A])prox. 
(5) 

Efficiency. 
(6) 

xsraKc  xxorsc 

at  Compressor 
Flywheel. 

(7) 

Isothermal 
Compression. 
(3) 

Adiabatic 
Compression. 

10 

1.68 

.033 

.036 

.054 

.750 

.072 

15 

1.95 

.045 

.050 

.064 

.780 

.082 

20 

2.36 

.055 

.062 

.074 

.800 

.092 

25 

2.71 

.063 

.074 

.084 

.825 

.108 

30 

3.04 

.071 

.084 

.094 

.825 

.114 

85 

3.38 

.078 

.094 

.103 

.835 

.123 

40 

3.72 

.084 

.103 

.111 

.850 

.131 

45 

4.06 

.089 

.111 

.116 

.850 

.136 

50 

4.40 

.095 

.119 

.124 

.850 

.146 

55 

4.74 

.099 

.127 

.130 

.850 

.152 

60 

5.08 

.104 

.134 

.135 

.850 

.160 

65 

5.42 

.108 

.140 

.142 

.850 

.167 

70 

5.76 

.112 

.147 

.148 

.860 

.173 

75 

6.10 

.116 

.153 

.153 

.860 

.178 

80 

6.44 

.119 

.159 

.159 

.865 

.184 

Column  6  gives  the  values  for  mechanical  efficiency, 
these  values  being  based  on  the  assumption  that  the 
compressor  would  be  of  moderate  capacity  and  that  for 
any  particular  pressure  the  compressor  used  would  be 
of  a  type  reasonably  well  suited  for  the  duty.  Column  7 
gives  the  B.H.P.  required  at  the  compressor  flywheel. 

Mechanical  Efficiency. 

The  explanation  of  the  basis  on  which  the  figures  in 
column  6  are  based  is  that  the  mechanical  efficiency  of 
modem  forced  lubricated  air  comjircssors  is  practically 
constant  at  a  given  speed  for  all  conditions  of  load,  and, 
generally,  depends  more  on  the  weight  of  the  moving 
parts  than  on  frictional  resistance. 

The  amount  of  friction  depends  on  the  effectiveness  oi' 
the  luV)rication,  and  as  the  working  hearings  of  most 
types  of  modem  air  compressors  are  lubricated  by  oil 
fed  under  pressure  by  means  of  a  pump,  which  main- 
tains a  film  of  oil  between  bearings  and  journals,  even 
at  full  load,  and  so  practically  eliminates  metallic  con- 
tact, the  friction  in  the  bearings  is  almost  negligible. 
The  effectiveness  of  the  lubrication  in  the  cylinder 
depends  largely  on  the  extent  of  the  temperature  range 


friction  of  the  piston  and  piston  rings  generates  heat, 
some  of  which  passes  into  the  air.  With  low  compression 
ratios  ineffective  cylinder  lubrication  should  be  a  remote 
possibility,  but  if  excessive  piston  friction  occur  in  a 
low  pressure  machine  the  adverse  effect  would  be  greater 
and  more  noticeable  than  if  the  same  thing  occurred 
in  a  high  pressure  machine  and  would  make  for  a  greater 
reduction  in  the  efficiency  of  the  compression  process. 

Since  the  greater  portion  of  the  work  converted  into 
mechanical  energy  is  utilised  in  overcoming  the  inertia 
of  the  moving  parts,  and  as  the  inertia  is  constant  at  a 
given  si)ced,  it  follows  that  the  mechanical  efficiency  of 
any  compressor  will  be  highest  when  the  compressor  is 
working  at  the  maximum  load  for  which  it  was  designed. 
If  the  machine  is  operating  at  a  lower  load  the  mechanical 
efficiency  will  automatically  drop.  Thus,  a  compressor 
designed  for  a  duty  of  say  100  lb.  pressure  per  square 
inch  would  not  be  so  efficient  when  working  to  a  pressure 
of  say  20  lb.  per  square  inch  as  would  be  a  machine 
specially  designed  for  the  lower  pressure,  since  in  the 
latter  the  weight  of  the  working  parts  should  be  much 
less.  It  is  apparent,  therefore,  that  the  lighter  the 
Aveight  of  the  working  parts  the  higher  the  mechanical 


[Continued  on  page  385. 
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LATEST 
MILLER 
FEEDER 


Model  KFO. 


PROGRESSIVEI,V 
DEVEI,OPED 
SINCE  1907. 


WILLIAM  J.  MILLER,  INC. 

SWISSVALE,  PA.,  U.S.A. 

London  Office:  3S6  STRAND,  LONDON,  W.C.2  Tel.  No.:  REGENT,  5647. 
Cable  Addrtss  AUTOGLASMA,  RAND,  LONDON  &  AUTOGLASMA,  PITTSBURG,  PA 


THE   LONDON  LEAD 
OXIDE  Co.,  Ltd. 

Offices:  107.  Bisliopsgate,  LONDON,  E.C.2 

Telephone  No  ;  London  Wall  4527 

Tele.  Address  :    '  Londoxid,  Ave,  London- 

Works  :  Royal  Pier  Rd.,  GRAVESEND,  Kent. 

Telephone  No  :  Gravesend  1  1 2. 
MANUFACTURERS  OF 

GENUINE   ENGLISH  REFINED 

GLASSMAKERS' 

RED  LEAD 

Buyers  who  wish  to  obtain  the  very  best 
material  at  the  lowest  price  should  write 
for  samples  and  particulars. 


THIS  NEW  BOOK 

NO.  150-V 

contains  useful  I'nformation  regarding  the 
automatic  regulat'on  of  temperature,  and 
describes  apparatus  which  can  be  used 
to  control  the  temperature  of  practically 
any  type  of  annealing  furnace.  We  shall 
be  pleased  to  forward  a  copy  free  at 
your  request. 


CAMBRIDGE 


INSTRUMENT  CP  ET" 


45.GROSVENOR  PLACE 


WORKS 

LONDOK  &.       Head  Office  _  ,  „  , 

CAJVf BRIDGE       GShowroomi'   LONDON,  S.W.I. 
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AN    AUSTRALIAN    GLASS  WORKS. 


Through  the  courtesy  of  the  AustraHan  Glass  Manu- 
facturers Co.,  Ltd.,  we  are  able  to  publish  this  aerial 
photograph  of  a  portion  of  one  of  their  factories  in 
Sydney.  X.S.VV.  The  area  covered  by  the  facton'  is 
twenty-one  acres. 

For  the  year  entled  March  31st  the  company  made  a 
profit  of  £163,709,  this  being  an  increase  of  £12,589 
over  the  results  for  the  pre\  ious  year.  The  dividend 
for  the  year  was  10  per  cent,  on  the  ordinary  and  9  per 
cent,  on  the  preference  shares. 

The  continuous  and  insistent  call  for  refractories 
better  able  to  stand  up  to  the  requirements  of  modern 
processes  and  conditions  is  not  confined  to  the  glass 
industry  alone,  and  has  led  to  the  introduction  of 
numerous  so-called  "super-refractories." 

As,  however,  many  of  these  have  been  developed  with 
the  object  of  obtaining  improvement  in  some  one  specific 
direction,  often  at  the  expense  of  other  qualities  which 
are  not  of  such  great  importance  for  the  particular  duty 
involved,  it  is  becoming  neccssaiy  to  pay  particular 
attention  to  the  qualities  not  claimed. 


U.S.  TARIFF  ON  PLATE  GLASS. 

Quite  recently  we  mentioned  that  representatives  of 
the  U.S.  Tariff  Commission  were  endeavouring  to  obtain 
data  as  to  the  costs  of  producing  plate  glass  in  this 
country  and  also  in  Belgium  and  the  Continental  coun- 
tries, the  information  being  required  in  connection  with 
an  application  for  increased  duties  on  imported  plate. 
Now,  representatives  of  the  American  motor  car  industry 
have  also  presented  an  appeal  in  support  of  this  increased 
duty,  stating  that  the  "continuous"  process  used  in 
England  and  Belgium  enables  European  glass  to  be 
landed  at  American  works  6  cents  per  foot  cheaper  than 
the  American  factories  can  produce  it.  It  is  of  interest 
to  note  that  many  of  the  plate  works  in  America  are 
controlled  by  the  motor  car  interests,  whilst  the  "  con- 
tinuous "  process  is,  of  course,  also  being  operated  in 
America. 

It  is  expected  that  the  Tariff  Commission  will  be  in  a 
position  to  decide  what  is  to  be  done  by  the  end  of  this 
year. 


376 


CLASS 


August,  1926. 


TELKaRAMS I 

"GLASMACHIN,  ESTRAND,  LONDON. 
Cables i 

"GLASMACHIN,  LONDON" 
Code  i 

BENTLEY'S. 
Telephone i 

CENTRAL  59SS. 


C.  SAXTON, 


A.M.I. E.E., 
M.  IRON  AND 
STEEL  INST., 
Etc. 


CONSULTING  ENGINEER 


Talbot  House, 

Arundel  Street, 
Strand,  London,  W.C.2. 


BOTTLE  MOULDS 

ORDER   YOUR   MOULDS  FROM 

E.  LUNN  &Co.,TmGoT' 

Largest  MAKERS  of  MOULDS  in  the  UNITED  KINGDOM 

Quick  Dsliveri:s  and  Complete  Satisfaction  Guaranteed. 
MOULDS  FOR  ALL  TYPES  OF  MACHINES  SUPPLIED 

ALL    MOULDS    MADE    OF    CHILLED    CASTINGS  ONLY. 


Telephone — 
WESTER.N  2792. 


Telegrams — • 
GLASMOLD,  GLASGOW. 


ONE  OF  OUR  RECENT  TESTIMONIALS— 

"  We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supphed  to  U3  which  have  been  working  for  2^  years.  These 
are  still  in  perfect  condition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  They  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 

Reference  on  our  Testimonial  File  :  A.B.  91 . 


Trade    TWENTY  MULE  TEAM  Mark 


Granulated 


^^mi^  AmiiX    ^LiA  ^•11  BRITISH    MANUFACTIJRF-  II 


Specially  refined  foi 
ENAMELLERS 
AND  POTTERS 


BRITISH  MANUFACTURE. 
Guaranteed  99*50%  pure. 

Entirely  free 
from  phosphates. 


BORAX  CONSOLIDATED  LTD 

16.Eastcheap,  LoNDON,E.C.5. 
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TRADE  NOTES. 

The  Federation  of  British  Industries  arc  to  be  con- 
gratulated upon  the  final  success  of  their  efforts  on  behalf 
of  British  firms,  as  in  connection  with  the  French  Debt 
Settlement  the  French  Government  undertakes  to  com- 
pensate, on  approximately  the  same  basis  as  French 
businesses  are  being  compensated,  those  British  businesses 
located  in  France  which  suffered  damage  during  the 
War. 

The  claims  are  estimated  to  amount  to  six  and  a  half 
million  pounds  sterling,  and  the  F.B.I,  has  been  acti\'ely 
urghig  the  necessity  for  equality  of  treatment  in  this 
matter. 

<3>    o  o 

From  Mr.  L.  Milner  Butterworth,  F.R.C.S.,  we  have 
received  a  reprint  of  a  paper  entitled  "  Old  English 
Drinking  Glasses  and  Their  Makers,"  which  he  read 
before  the  Lancashire  and  Cheshire  Antiquarian  Society. 

<s>   o  <j> 

Messrs.  Ernest  Benn,  Ltd.,  have  sent  us  an  advance 
prospectus  of  a  new  book  on  "  European  Glass,"  by 
Wilfred  Buckley,  C.B.E.  The  book  will  contain  a 
Foreword  by  Bernard  Rackham,  of  the  Victoria  and 
Albert  Museiun,  and  an  Essay  on  "  Dutch  Glass 
Engravers  "  by  Dr.  Ferrand  Hudig,  of  the  Nederlandsch 
Museum.  The  volume  will  be  ready  in  the  autumn 
this  year. 

000 

To  mark  the  completion  of  forty  years'  practice  in 
the  profession  of  a  Registered  Patent  Agent,  Mr.  B.  J. 
King,  Managing  Director  of  King's  Patent  Agency, 
Ltd.,  has  re-issued  his  well-known  handbook,  Patents 
for  Inventions,  in  a  new  and  more  complete  form. 
The  book  contains  a  host  of  valuable  infonnation,  not 
only  on  the  subject  of  patents,  but  also  on  trade- 
marks and  designs,  and  will  be  of  especial  interest  to 
those  who  having  evolved  or  developed  an  idea,  are  a 
little  perplexed  as  to  the  procedure  necessarv  to  protect 
it. 

000 

Messrs.  Sutax,  Ltd.,  inform  us  that  they  are  making 
a  special  point  of  standardising  all  sizes  of  glass  finishes 
suitable  for  their  closures,  as  they  believe  that  this  will 
not  only  mean  better  service  to  their  customers  but 
will  also  prevent  misunderstanding  and  trouble  for  glass 
manufacturers  supplying  glassware  for  use  with  the 
closures. 

<1>     <5>  <j> 

According  to  a  D.O.T.  report  just  published  the  exports 
of  glassware  from  Roumania  during  the  year  1925 
amounted  to  1,175  metric  tons,  with  a  value  of  approxi- 
mately £25,900.  For  1923  and  1924,  the  figures  were 
4.3  tons,  valued  at  £1,790,  and  .300  tons,  valued  at  £6,300. 
The  imports  of  glassware  for  1925  amounted  to  8,697 
metric  tons,  valued  at  £442,400,  tlie  corresponding 
figures  for  1923  and  1924  being  respectivelv  13,661  tons, 
valued  at  £318,200,  and  9,906  tons,  with  a  value  of 
£213,780. 

o     <j>  <J> 

A  D.O.T.  Report  on  the  commercial  situation  in 
Hungary  states  that  the  small  glass  industry  was  fully 
employed  during  1925,  but  no  new  establishments  were 


opened.  A  few  bottles  were  exjiortcd  but,  in  general, 
glass  and  glassware  was  imported. 

During  1925  the  (jiuuitity  of  glass  imported 
amounted  to  16.729  tons,  valued  at  10  million  gold 
korona  ;  during  1924  the  figures  were  12,732  tons, 
^•alued  at  6J  million  gold  korona. 

o    o  o 

The  Rankin  Automatic  (ilass  Feeder  Company, 
Limited,  has  been  formed  as  a  private  limited  com]):my, 
with  a  registered  capital  of  tir),000  in  £1  shares.  The 
first  directors  are  C.  .].  P.  Pratt  (Chairman  so  long  as 
he  holds  2,000  shares)  and  C.  H.  Rankin. 

<j>    o  <> 

GLASS  MANUFACTURERS-  FEDERATION. 

For  over  a  year  jiast  a  mo^'cment  has  been  on  loot 
to  form  a  national  Federation  of  Manufacturers  in  the 
Glass  Industry.  At  a  meeting  held  on  March  30th,  to 
which  all  manufacturers  of  glass  bottles  and  containers 
in  the  country  were  invited,  a  Provisional  Committee 
wa^  ap]:)ointed  to  work  out  a  scheme  for  the  organisation 
of  such  Federation  in  detail. 

Din-ing  the  summer  this  Conunittee  held  four  meetings, 
and  on  the  27th  July  last  presented  its  rejKjrt  to  a  i'urther 
General  Meeting  of  Glass  Bottle  and  Container  Manu- 
facturers. 

As  a  result  of  tliese  two  meetings,  a  Glass  Manufac-  • 
turers'  Federation  has  been  formed,  with  Sir  Sydney 
Henn,  M.P.,  as  first  Chairman,  and  Mr.  S.  B.  Bagley  as 
first  Vice-Chairman.  Mr.  Geoffrey  Marehand  has  been 
appointed  Director  of  tlie  Federation,  the  offices  of  which 
are  at  40-43,  Norfolk  Street,  Strand.  W.C.2.  (Telephone  : 
Central  3033.) 

With  reference  to  the  note  on  the  "  Kango  "  electro- 
mechanical hammers  which  aj^pcared  on  page  340  of 
our  .July  issue,  the  address  of  the  Company  was  wrongly 
gi\'en.  The  correct  address  is  78,  Petty  France,  West- 
minster, S.W.I. 

The  rejwrt  of  Forster's  Glass  Company,  Ltd.,  for  the 
year  ended  March  31st  last,  shows  a  gross  trading  profit 
of  £43,323,  which  after  providing  for  debenture,  bank 
interest  and  directors'  fees,  leaves  a  net  credit  of  £29,432, 
with  £6,636  balance  brought  forward.  £5,000  has  been 
written  off  plant  and  machinery,  £5,000  off  patents, 
£6,500  off  loose  plant  and  tools,  and  £10,000  transferred 
to  the  reserve  account,  lea^•ing  a  balance  of  £9,568 
carried  forward.  Owing  to  the  coal  strike  and  general 
industrial  situation  the  directors  are  unable  to  recom- 
mend a  di\'idend  or  to  put  forward  any  proposals  to 
deal  with  the  arrears  on  Preference  shares  as  they  had 
ho])ed  to  do. 

On  June  27th  and  28th  last,  the  well  knowm  Belgian 
glass  company,  Cristalleries  de  Val  St.  Lambert,  cele- 
brated its  centenary.  Prince  Leopold  of  Belgium 
attended  the  festivities  and  conferred  decorations  upon 
some  of  the  officials,  including  M.  Leerenier,  Engineer, 
and  M.  Fraepont,  the  General  Manager. 

During  the  course  of  the  proceedings  it  was  stated 
that  in  1826  the  company  had  100  employees,  but  that 
at  the  present  time  there  are  over  4,000.  As  instances  of 
long  service  there  are  628  with  over  25  years,  502  with 
more  than  35  years,  and  170  with  more  than  50  years' 
continuous  service  with  the  company. 
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Many   Glass  Manufacturers 
have    PROVED  the 

Mansfield 

CRUSHERS  and 
GRANULATORS 

to   be   the    BEST  for 

deahng  with  Manganese  Ore, 
Limestone,  Saltcake,  Cullett, 
etc.,  etc. 

Materials  always  remain 
GRANULAR  irrespective  of 


size. 


FRANK  MANSFIELD  &  CO., 

9,  REDCROSS  ST.,  LIVERPOOL. 


Telegrams  : 

PRECEDENCE,  LIVERPOOL. 


Telephone  : 

4925  BANK. 
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**  BROOM  WADE  " 


AIR  COMPRESSORS 


BRITISH    AND  BEST 


FOR     ALL  DUTIES. 
BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE 


The  New  O^NeiU  No.  44 
Blowing  Machine. 

A  well-built,  high  speed  blowing 
machine  with  a  range  from  6  oz. 
to  40  oz.  in  capacity.  Operating 
speeds  up  to  23  per  minute 
depending  on  the  class  of  ware 
being  made.  Have  our  London 
representative  give  you  the  details. 

THE   O'NEILL   MACHINE  CO., 

TOLEDO,   OHIO,  U.S.A. 

LONDON  OFFICE  :  10  SAVOY  ST.,  STRAND,  LONDON,  W.Ci. 


Telephone  ;    Gerrard  7190. 


Telegrams  and  Cables  :    Oneillani;,  Rand,  London. 
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The  *'How  and  Why''  of  Pyrometer  Resistance. 


A  cl 


ea  r  ex. 


planation,  showing   how   robust,  yet  accurate,  pyrometers  of  low   resistance   may    be  applied 

in  many   places   in  glass  works. 


In  past  days,  few  practical  glass  technologists  troubled 
themselves  with  the  principles  of  construction  of  elec- 
trical pyrometers;  they  left  such  matters  to  the  few 
experts,  including  the  pyrometer  makers.  But  in  jiresent 
times  realisation  of  the  vital  importance  of  temperature 
regulation  in  glass  maimfacture  has  resulted  in  a  wider 
desire  to  know  something  of  how  electrical  pyrometers 
operate,  and  why  certain  elements  in  their  design  are 
considered  of  primary  importance.  One  such  element, 
which  has  lately  come  into  special  prominence,  is  the 
question  of  the  electrical  resistance  of  the  indicator  or 
recorder.  It  is  therefore  believed  that  some  explanation 
of  the  effects  of  high  or  low  resistance  in  the  indicator 
recorder  will  be  of  general  interest  to  all  those  whose 
duties  involve  the  use  of  pyrometers  in  glass  works,  and 
may  also  be  of  assistance  to  those  already  having  some 
knowledge  of  the  matter,  because  the  more  fully  the 
principles  are  understood  the  less  is  the  danger  of  that 
little  knowledge  which  is  so  often  a  dangerous  thing.  It 
may  be  fairly  said  now  that  the  developments  in  the 
use  of  pyrometei"s  have  advanced  so  far  that  the  technical 
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Fig.  I. 

Diagram  of  Thermo-couple  Pyrometer  Circuit. 

user  should  be  in  a  position  to  choose  the  instmments  for 
a  glass  works  with  some  knowledge  of  the  elements  in 
design  that  affect  their  ])erformance,  and  should  no 
longer  be  content  to  be  guided,  more  or  less  blindly,  by 
the  pronouncements  of  writers  wlio  give  ad^■ice  on 
pvTometry  without  stating  their  arguments  fully.  Even 
with  careful  condensation  it  has  been  found  impossible 
to  present  the  salient  facts  in  a  few  paragraphs  but, 
since  the  conclusions  may  lead  to  extensive  savings  in 
first  cost  and  repair  of  pyrometers  and  also  may  point 
the  way  to  applying  those  instruments  where  hitherto 
the  conditions  have  been  considered  or  found  to  be  un- 
favourable, study  of  the  factors  and  conclusions  there- 
from will  probably  repay  every  reader  having  any  part 
in  the  control  of  glass  manufacture.  It  will  also  be  seen 
that  the  conclusions  apply  with  equal  force  to  other 
industrial  uses  of  pyrometers. 

The  following  notes  are  specially  directed  to  the 
thermo-electric  (or  thermo-couple)  type  of  pyrometer, 
w'hich  is  most  commonly  employed  in  glass  works 
pyrometr\'.  It  may  be  mentioned  that  this  type  will 
include  also  the  radiation  pyrometers  in  which  usually 


the  sensitive  part  is  actually  a  very  small  themio-couple. 
As  the  matters  discussed  apj)ly  eipially  to  indicators 
and  recorders,  the  former  term  is  to  be  imderstood  as 
including  also  the  latter. 

An  elen.entary  thermo-couple  pyrometer  is  shown  in 
the  diagram  Fig.  1,  and  will  be  seen  to  comprise  the 
themio-couple  whose  hot  junction  is  submitted  to  the 
temperature,  possibly  also  a  comj^ensating  extension,  the 
cold  junction,  or  comparison  point,  where  the  thermo- 
couple wires  join  the  copper  cable,  and  an  indicator  in 
which  are  a  mo\  ing  coil,  two  springs  and  a  ballast  resist- 
ance whose  functions  will  be  referred  to  later.  The  fact 
that  the  hot  junction  is  at  a  higher  temperature  than 
the  cold  junction  generates  a  small  E.M.F.  (voltage  or 
electrical  pressure),  thus  causing  a  current  to  flow  in 
the  circuit  and  through  the  moving  coil  in  the  indicator. 
The  E.^I.F.  available  is  verv  much  smaller  than  even 
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Fig.  2. 

Diagram  of  Indicator  Movement. 

that  from  a  single  dry  cell  :  actually  of  the  order  of  one- 
hundredth  ))art,  or,  to  give  another  comparison,  only 
about  one-tenthousandth  of  the  voltage  of  an  ordinarA- 
lighting  circuit.  As  is  well  known,  the  lower  the  elec- 
trical pressure  the  smaller  the  resulting  current,  so 
that,  in  actual  practice,  the  currents  are  seldom  as  large 
as  one-tenthousandth  of  the  current  in  an  ordinary 
electric  incandescent  lamp.  Herein  lie  the  roots  of  • 
many  of  the  problems  of  electrical  ]wrometry. 

It  is  necessary  now  to  consider  briefly  the  construction 
of  the  indicator.  Fig.  2  shows  this  diagramatically.  A 
magnetic  field  is  generated  by  a  peniianent  magnet  (not 
shown)  having  pole  pieces  1  and  2,  and  a  cylindrical 
core  3.  The  annular  "  air-gap  "  between  the  pole  pieces 
and  the  core  is  crossed  by  a  strong  "  magnetic  field.' '  In 
this  air  gap  a  moving  coil  4  swings  and  is  carried  by 
finely  pointed  pivots  5,5  bearing  in  conical  jewels  6,6. 
The  current  is  led  into  and  away  frrm  the  coil  by  the 
springs  7,7.    The  construction  is  similar  to  an  ordinary 
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AIR  COMPRESSORS 
&    VACUUM  PUMPS 


As  Illustrated 
in  5  sizes 

from 
10  to  80 
cubic  feet  per 
minute 

Other  types 
Larger  sizes 

Any  Pressure 
or  Vacuum 


LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS,  BEDDINGTON 
Nr.  CROYDON.  Surrey 

Telephone:  CROYDON  1698. 


Moulds 


Machined  to  specification  from 
finest  crucible  chilled  castings 
by  highly  skilled  craftsmen  ; 
our  works  equipment  ensures 
accuracy  and  superiority  of 
finish. 

Specialties— 

Mould   equipment   for  Lynch, 
Miller,    O'Neill     and  other 
Automatic  Machines. 
Glassworks    Patterns,  Crucible 
Iron  Castings. 

Ai,L    Ordeus    Executed  Promptly. 


Johnson  Radley  &  Sons,  Ltd., 

Chesney  Works,        Hunslel,  LEEDS. 


Telegrams — Moulds,  Leeds. 


Telephone — Leeds  21354- 


TECHNICAL  BOOKS. 

The  following  are  of  special  interest  : — 

A  TEXTBOOK  OF  GLASS  TECHNOLOGY. 

Hodkin   k  Cousen.    551  pp.    251  Illustrations. 
42/-  net. 


MODERN  GAS  PRODUCERS. 

X.  E.  Rambush.     545  pp.    356  Illustrations. 
55/-  net. 


THE   FLOW    OF   GASES   IN  FURNACES. 

Groume-Grjimailo.  397  pp.,  including  Appendix  on 
Furnace  Design. 
27/6  net. 


OIL  FUEL. 
Its  Supply,  Composition  and  Application 

E.  Butler.  4th  Edition.    310  pp.    158  Illustrations. 
12/6  net. 


INDUSTRIAL  FURNACES. 

W.  E.  Trinks.   Vol.  1.    2nd  Edition. 
22  6  net. 

Vol.  II.    405  pp.    292  Illustrations. 
27/6  net. 


THE  DECIMAL  PLATE  AND  SHEET  GLASS 
CALCULATOR. 

Samuel  S.  Lindsay, 
Comptroller  of  the  Pittsburgh  Plate  Glass  Company. 
29/6  net. 

One  large  glass  company  estimate  they  are  saving 
,£600  a  year  in  one  department  hy  the  use  of 
this  book. 


ANY  Technical  Rook  can  be  obtained  from — 

GLASS  PUBLICATIONS,  LTD., 

Talbot  House  Arundel  Street, 
Strand,    LONDON,  W.C.2. 

Telephone  :  Central  5985. 
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ammeter  and  is  essentially  like  an  electric  motor  in 
which  the  armature  (consisting  of  a  system  of  coils) 
turns  in  a  magnetic  field  when  current  is  passed  through 
it,  so  the  moving  coil  i  tends  to  turn  about  its  axis 
under  the  influence  of  the  current  from  the  thermo- 
couple, but  its  turning  is  limited  by  the  resistance  of 
the  control  spring.s  7,7  ;  thus  the  amount  of  turning 
(or  torque)  of  the  springs  is  a  measure  of  the  current 
(lowing.  By  attaching  a  pointer  to  the  coil  and  providing 
a  scale,  or  attaching  a  pen  arm  marking  on  a  chart,  an 
indication  or  record  is  provided  showing  the  actual 
temperature  measurement. 

The  turning  force,  or  torque,  generated  by  the  reaction 
between  the  magnetic  field  and  the  coil  depends  upon 
the  sti'ength  of  the  magnetic  field,  the  current  flowing 
in  the  coil,  and  the  number  of  times  the  current  passes 
round  the  coil  (ampere-turns).  For  instance,  with  any 
given  magnetic  field,  a  current  of  one  ampere  passing 
four  times  round  the  coil  would  generate  the  same  torque 
as  a  current  of  one-quarter  of  an  ampere  passing  sixteen 
times  round  the  coil;  in  each  case  there  would  be  four 
ampere-turns.  The  diagram  in  Fig.  3  shows  how  these 
two  coils  would  each  have  the  same  total  cross  section, 
and  would  therefore  be  the  same  weight.  ]\Iany  factors, 
in  addition  to  considerations  of  weight,  size  and  cost, 
put  fairly  definite  limits  upon  the  strength  of  the  magnetic 
field  and  somewhat  similarly  the  maximum  allowable 
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TllielC  wire,  few  \utr\s.  Thin  wire,  mony  h/rns. 

Low  Resishoree.  High  Pesisronce 

Fig.  3. 

Diagram  of  Cross  Sec'.ion  of  Moving  Coil. 

crushing  stresses  on  the  fine  pi\-ot  points  out  limits  to  the 
size  and  weight  of  the  moving  coil  so  that,  in  practice, 
these  factors  are  more  or  less  fixed  and  uniform  in 
different  designs  of  indicators;  consequently  there  re- 
mains as  a  possible  variable  the  size  of  the  wire  used, 
and  therefore  the  number  of  turns  in  the  coil  ;  it'  finer 
wire  is  used  there  will  be  more  turns. 

But,  as  is  usual  in  anv  engineering  design,  advantage 
in  on^  direction  is  gained  at  th?  expense  of  loss  in  another 
direction.  Wires  of  very  small  diameter  offer  a  corres- 
pondingly high  resistance  to  the  passage  of  the  current 
just  as  pipes  of  ver\-  small  size  offer  very  great  resistance 
to  the  flow  of  liquid  through  them,  so  that,  althougli 
the  number  of  turns  may  be  increased  by  using  finer 
wires,  the  current  fl  jwing  will  be  decreased.  With  the 
example  already  taken  above,  a  current  of  one  ampere 
made  four  turns  round  the  coil,  that  is,  there  were  four 
ampere-turns  to  generate  the  torque.  If  we  reduce  the 
diameter  of  the  wires  to  one-half,  the  cross  section  of 
each  wire,  and  the  space  it  occupies,  will  be  one-quarter 
\\  \  —  \),  and  there  will  therefore  be  sixteen  turns 
in  the  same  cross  section  of  the  coil  and  having  the  same 
total  weight.  But  the  electrical  resistance  of  a  wire 
varies  inversely  as  its  cross  section,  therefore  the  resist- 
ance of  each  turn  will  be  four  times  that  of  the  single 
turn  of  thick  wire  and,  since  the  current  passes  in 
succession  tlirough  all  the  turns,  the  total  resistance  of 
the  coil  will  be  sixteen  times  as  great  ( I-  x  4  =  16).  As 


is  known,  by  Ohm's  law,  the  greater  the  resistance  of 
the  circuit  the  smaller  the  current  flowing  for  any 
given  E.M.F.,  so  that,  for  the  same  E.M.F.  (electrical 
pressure)  from  the  thermo-couple,  the  current  will  be 
only  one-sixteenth  of  an  ampere,  and  therefore  there  will 
only  be  one  ampere-turn  to  generate  the  actuating 
torque  (rV  x  16  =1),  that  is  to  say,  the  high  resistance 
coil  will  generate  only  one-quarter  of  the  torque  generated 
by  the  low  resistance  coil.  Although  many  other  factors 
enter  into  the  design,  these  only  modify  slightly  the 
effect  of  using  many  turns  of  fine  wire,  and  the  examjiles 
taken  above  show  the  broad  conclusion  that  the  higher 
the  resistance  of  the  moving  coil  the  smaller  the  torque 
a^•ailable  for  a  given  E.M.F. ,  and  therefore,  because 
the  E.IM.F.  depends  on  the  temperature,  for  a  gi\  en 
temperature  measurement.  Actual  trial  would  show 
that  the  maximum  torque  woidd  be  achieved  when  the 
resistance  of  the  moving  coil  equalled  the  sum  of  all  the 
other  resistances  in  the  circuit,  that  is,  the  resistances 
of  the  thermo-couple,  compensating  extension,  copper 
cable,  springs  and  ballast.  Limitation  of  space  does  not 
allow  full  elaboration,  but  it  will  be  fairly  evident  that 
the  greater  the  torque  of  an  instrument  the  less  the 
liability  that  it  maj'  become  inaccurate  or  out  of  action 
due  to  damaged  pivots  or  other  results  of  rough  usage  ; 
reference  to  the  concluding  paragraphs  will  reveal  figures 
making  this  fact  still  more  evident.  Instrimients  in  a 
glass  works  camiot  be  as  fa\'ourably  situated  as  they 
are  in  the  testing  laboratory ;  some  rough  usage  is 
ine^'itable,  and  thus  we  see  that  the  greater  the  torque 
of  an  instrument  the  better  its  chance  of  survival. 

Unfortunately  for  the  maker,  and  the  user,  of  the 
pyrometer,  such  ideal  proportions  of  the  mo^"ing  coil 
and  other  resistances  cannot  be  allowed  for  reasons  which 
are  elaborated  below,  Init  it  should  still  be  liornc  in 
mind  that,  provided  the  other  elements  of  design  are 
duly  considered  and  the  various  resistances  in  the 
circuit  are  properly  proportioned,  low  coil  resistance  and 
large  currents  secure  the  greatest  robustness  in  service, 
and  since  statisti:s  of  repairs  show  that  a  large  per- 
centage are  made  necessary  owing  to  damage  to  the 
indicator  or  recorder  it  is  diliicult  to  overstress  the  point. 
In  order  that  the  resistance  of  the  coil  shall  be  as  low 
as  jiossible,  ])ure  cop]5er  or  pure  aluminium  are  practically 
the  only  metals  used  for  that  part  ;  alloys  ha\-e  much 
liigher  resistance  than  pure  metals.  It  is  well  known 
that  these  pure  metals  increase  their  electrical  resistance 
as  they  get  hotter,  thus  our  mo\  ing  coil  will  haA'e  a 
resistance  wh'ch  varies  with  its  temperature.  This  effect 
is  tjuite  important  because  a  rise  of  10°  C.  in  the  tempera- 
ture of  the  moving  coil  will  cause  an  increase  of  4  per 
cent,  in  its  resistance.  It  is  stated  above  that  the  con- 
dition for  maximum  tortjuc  would  be  achieved  by 
making  the  moving  coil  equal  to  all  the  other  resist- 
ances, that  is  to  say,  the  coil  would  repi'esent 
half  the  total  circuit  resistance.  In  such  a  case  the 
rise  of  10°  C.  woidd  increase  the  total  resistance  by 
f  —  2  per  cent.  Therefore,  since  the  E.IM.F.  depends 
on  the  temperature  measured,  the  current  would  be 
2  per  cent,  less,  thus  the  control  springs  would  limit  the 
turning  of  the  coil  to  a  greater  extent  and  the  actual 
tem])crature  reading  would  be  2  per  cent,  lower  than 
the  correct  reading.  Since  a  rise  of  10^  C.  (IS^  F.)  is 
quite  probable  between  night  and  day,  or  due  to  other 
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causes,  the  proportions  of  the  circuit  resistances  resulting 
in  such  a  drop  in  reading  would  not  be  allowable.  It 
must  also  be  remembered  that  we  ha^^e  copper  cable 
in  the  circuit,  possibly  in  positions  where  it  would 
experience  even  larger  changes  of  temperature  than 
10°  C.  and,  although  the  cable  would  have  a  lower 
resistance  than  the  moving  coil  the  effect  of  its  change 
in  resistance  might  well  be  added  to  that  shown  above, 
thus  making  the  "temperature  error"  more  than 
2  per  cent.  Similarly,  if  a  "rare  metal"  thermo- 
couple of  platinum  and  its  alloys  is  used,  owing  to  higli 
cost  the  wires  must  be  thin,  and  consequently  of  high 
resistance,  and  they  also  will  change  their  resistance 
with  temperature,  so  that  variation  in  tlie  length  of  the 
thermo-couj)le  exposed  to  the  high  temperature  may 
change  its  resistance  to  quite  a  large  extent,  and  this 
also  may  act  to  increase  the  error.  With  the  "  base 
metal ' '  thermo-couple  (for  instance  alloys  of  nickel  and 
chromium,  nickel  and  copper  and  so  forth)  there  is  very 
little  change  of  resistance  with  temperature  and,  the 
metals  being  cheaper,  the  wires  may  be  thicker  and  of 
lower  resistance,  so  that  this  particular  effect  of  thermo- 
couple resistance  is  then  negligible.  Nevertheless  it  will 
be  clear  that  some  modification  of  the  circuit  resistances 
is  needed  to  avoid  such  large  temperature  errors. 

There  are  alloys  which  have  very  high  electrical 
resistance,  which  resistance  is  practically  constant  at  all 
temperatures  likely  to  be  experienced  by  an  indicator. 
It  is  therefore  easy  to  make  a  small  coil  of  high  resist- 
ance in  a  compact  form  ;  such  coils  are  actually  used 
in  standard  resistance  boxes,  bridges  and  similar 
apparatus.  If  we  insert  in  the  indicator  such  a  coil 
and  make  its  resistance  equal  to  twice  that  of  the 
moving  coil  the  resistance  of  the  copper  (or  aluminium) 
coil  will  be  only  one-quarter  of  the  total  circuit  resistance, 
thus  the  temperature  error  for  a  rise  of  10°  C.  would 
then  be  only  1  jier  cent.  In  practice,  taking  into  account 
the  other  resistances  in  the  circuit,  such  a  resistance  coil 
would  be  made  more  than  twice  that  of  the  copper 
moving  coil,  so  that  the  temperature  error  is  reduced  to 
projDortions  that  are  reasonably  negligible.  Because  the 
effect  of  this  resistance  coil  is  to  steady  the  indications 
and  reduce  variations,  it  is  usually  called  the  "  ballast  " 
resistance,  and  is  shown  luider  that  name  in  Fig.  1 .  It 
should  be  noted  that  the  conditions  described  above  to 
secure  low  temperature  error  are  only  matters  of  pro- 
portion so  far.  The  two  examples  below  would  \m\c 
the  same  small  tcm])erature  error,  assuming  that  the 
control  springs  do  not  vary  their  resistance  with  tempera- 
ture, which  is  approximately  true.  It  is  also  assumed 
in  this  example  that  the  thermo-couple  remains  at  a 
fixed  depth  of  insertion  and  therefore  does  not  vary  its 
resistance. 

In  the  example  below  approximately  the  same  size 
of  mo\'iiig  coil  is  taken  in  each  case,  that  is,  a  coil  of 
thick  wire  having  10  turns  of  total  resistance,  2.0  ohms 
would  be  the  same  size  and  weight  as  one  thin  wire  of 
KJO  turns  and  resistance  H  ohms,  and  the  net  result  is 
that  the  low  resistance  instrument  will  have  five  times 
the  ampere-turns  of  the  high  resistance  instrument 

(0.08  _^  /5|vvitli  ((luallv  low  tcinpcniture  error.  As 
0.0  Hi        /  '      •  ' 

cxj)lained  in  other  })aragraphs  tlu'  greater  the  ampere- 


turns  generated  in  the  moving  coil,  the  larger  the  con- 
trolling torque  and  the  more  robust  the  instrument,  so 
that,  on  the  score  of  robustness,  the  low  resistance 
instrument  has  a  five  times  better  chance  of  survival  in 
accui-ate  condition. 


Part  of  Circuit. 
Tliermo-co;iple 
Compensating  Extension 
Copper  Cable  ... 
Control  vSprin;^s 
Copper  Moving  Coil  ... 
Ballast  Resistance 

Total  Resistance 


Low  Resistance. 
O.I  ohms. 
0.1  ,, 
0.3  ,, 
1.0  ,, 
2.0  ,, 
6.5  ,, 

.     10.0  „ 


High  Resistance. 

2.0  ohms. 

2.0  ,, 

5.0  ,, 

5.0  ,, 
41.0  ,, 
.     145.0  ,, 


200.0 


Proportion  of  Copper  to\  2  0  -f-  0-3 
total  resistance  /       1 0 


0.23 


41  +  5 
200 


0.23 


Temperature  error  for\ 4",,  x  0.23  =  0.92°o  4"-o  X  0.23  =  0.92% 
rise  of  10°  C.  / 


Assuming  an  E.M.P.  of"]  20 

20  volt,  the  current  )■  1000 
1000  will  be  J 

With  the  same  size  of~| 
of  moving  coil,  n-imber  }■ 
of  turns  will  be*  J 


10  = 


1000    1000  •  1000 


ampere 


ampere 


40  turns 


160  turns 


Ampere-turns  generat 
ing  controlling  torque 


)■  I  000 


X40  =  0.080 
ampere- turn 


0.1 
1 000 


X  160  =  0.016 


ampere  turn 


*  Allowing  for  the  weight  and  space  occupied  by  the  insulation 
on  the  wire. 

The  intelligent  user  will  now  ask  Avhy  it  is  that  so 
many  of  the  experts  advise,  and  experienced  users 
employ,  high  resistance  instruments  in  the  face  of  their 
obvious  greater  delicacy,  and  that  brings  us  to  the  point 
of  practical  application  of  the  various  factors  elaborated 
abo\  e.  The  ^'ariations  in  circuit  resistance  (and  con- 
sequently in  accuracy)  due  to  temperature  error  have 
been  studied,  and  it  will  also  be  evident,  on  similar 
grounds,  that  the  resistance  of  the  circuit  must  not 
change  largely  due  to  any  other  causes.  Assuming  that 
it  is  desired  to  maintain  accuracy  to  within  one  per  cent., 
the  low  resistance  circuit  mvist  not  change  by  more  than 
0.1  ohm  or  the  high  resistance  circuit  by  more  than 
2  ohms.  Considering  first  the  thermo-couple  itself,  a 
primary  resistance  of  0.1  ohm  is  assumed,  and  this  must 
not  increase  by  as  much  as  0.1  ohm.,  that  is,  it  must  not 
be  doubled.  Such  an  assumption  is  fair  for  a  base- 
metal  thermo-coujile  of  good  design;  a  primary  resistance 
of  0.1  ohm  would  correspond  to  a  length  of  thermo- 
couple of  about  3  feet.  As  already  exjilained,  the 
temperature  error  due  to  heating  uji  of  the  thermo- 
couple itself  is  negligible  for  good  base-metals,  so  that 
we  could  use  an  installation  having  couples  of  varying 
length  from  3  feet  to  6  feet  without  introducing  any 
objectionable  error.  But  in  the  case  of  rare-metal 
thermo-couples  no  such  assumjjtion  could  he  made.  As 
already  explained  the  variation  of  couple  resistance 
due  to  small  changes  in  length  and  different  depth  of 
inunersion  would  be  much  more  than  the  allowable 
margin  of  0.1  ohm,  so  that  it  is  at  once  evident  that 
the  low  resistance  circuit  is  not  i)ermissible  witii  rare 
metal  thermo-couples. 
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Next  we  have  to  consider  the  cable  resistance.  In 
the  low  resistance  circuit  that  cable  is  taken  at  0.3  ohm. 
Assiuning  a  wire  of  one  square  millimeter  section  (about 
18  s.w.g.).  or  the  equivalent  in  stranded  form,  this 
resistance  would  correspond  to  a  length  of  twin  cable  of 
about  33  feet,  and  since  such  a  cross  section  of  cable  is 
about  the  smallest  that  could  be  considered  for  reasons 
of  mechanical  strength,  it  is  clear  that  the  low  resistance 
circuit  is  allowable  for  any  instmment  in  which  the  cable 
run  is  relatively  short  and  not  liable  to  large  variations 
in  length.  This  is  particularly  couA  enient  in  a  base- 
metal  |)ortable  pyrometer,  where  one  short  length  of 
cable  only  is  used  and  where  robustness  is  of  extreme 
importance.  Of  course,  by  using  a  slightly  larger  cross 
section  of  cable,  longer  lengths  can  be  accommodated, 
for  instance,  if  the  cross  j;ection  is  3  sq.  mm.  (about 
14  s.w.g.)  the  cable  run  might  be  100  feet  without 
exceeding  the  allowable  margin,  and  it  will  be  noted 
that  variations  up  to  one-third  of  the  length  of  cable 
are  allowable.  AMiere  an  indicator  is  used  fairly  near 
the  furnace  the  low  resistance  circuit  is  allowable,  and 
it  is  here  that  conditions  usually  demand  the  maximum 
robustness. 

On  the  other  hand,  it  is  clear  that  the  high  resistance 
circuit  is  necessary,  not  only  with  all  rare-metal  thermo- 
couples, but  also  on  base-metal  outfits  where  the  cable 
n  ns  are  long  and  possibly  of  different  or  varying  length. 
Considering  again  the  small  section  cable,  a  primary 

length  of  550  feet  ^33  X       =  550^  would  fall  within 

the  allowance  of  5.0  ohms,  and  the  variation  might  be  220 

(20  \ 
33  X  —  =  220  I  with  still  larger  margins  on  larger 

section  cable. 

Tuniing  for  the  moment  to  radiation  pyrometers,  in 
\\hich,  as  already  mentioned,  the  actual  sensitiA  c  part 
is  a  ven,-  small  thermo-couple,  it  has  first  to  be  noted 
that  the  concentration  of  the  radiant  hert  does  not 
actually  heat  the  thermo-couple  to  the  full  temperature 
measured,  but  only  to  a  much  lower  teniperatuic, 
sufficient  E.M.?'.  being  developed  by  employing  a  type 
of  thermo-couple  which  gives  large  E.M.F.  for  relatively 
low  temiJerature  ;  consequently  change  in  the  thermo- 
couple resistance  is  not  large,  and  in  good  designs,  may 
be  neglected.  Change  in  the  cable  resistance  will  come 
n,  but  owing  to  the  law  upon  which  such  instruments 
work,  not  to  such  a  large  extent.  This  law  is  known  as 
the  "fourth  ixnver"  law,  and  results  that  an  increase 
of  one  per  cent,  in  the  absolute  temperature  of  the  hot 
body  produces  an  increase  of  four  per  cent,  in  the  E.M.F. 
developed  by  the  thermo-couple  ;  a  numerical  example 
will  make  this  clear.  Assume  first  a  hot  body  at  a 
temperature  of  1000'"  C.  (1273"  absolute  temjierature), 
and  that  for  this  temperature  the  thermo-couple  de- 
velops an  E.M.F.  of  0.01  volt,  then  let  the  temperature 
rise  one  per  cent,  to  1010°  C.  (1283°  absolute  tempera- 
ture), the  E.M.F.  will  then  be  O.Ol  y  I        V  =  0.0101. 
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Aolt,  an  increase  of  I  per  cent.,  this  increase  of  E..AI.F. 
generating  a  corresponding  increased  current  in  the 
circuit.    Conversely,  if,  with  a  steady  temperature  of 


the  hot  body,  the  resistance  of  the  circuit  were  increased 
by  four  per  cent.,  the  fall  in  current  and  reading  would 
be  only  one  per  cent.,  so  that  our  allowable  margin  for 
variation  in  cable  is  four  times  as  large.  Actually  this 
"fourth  ])ower''  law  reacts  also  on  the  question  of 
pro]iortion  of  ballast  resistance,  in  fact,  exce]>t  for 
convenience  in  calibration,  ballast  resistance  would 
hardly  be  needed.  In  the  low  resistance  circuit,  if  we 
omitted  the  ballast  resistance  altogether  the  proi)ortion 
of  copper  (moving  coil  and  cable)  would  be  about 

^2.0  -f  0.3  ^^^j^^, 


two-thirds  of  the  resistance 


c 


3.5 


0.66^ 


the  increase  of  resistance  for  a  rise  of  10°  C.  in  instrument 
temperature  would  be  about  two  and  a  half  per  cent. 
2.0  +  0.3 


( 


4  per  cent. 


3.5 


=  2.6  per  cent.  lbut,owmgto 


) 


the  "fourth  power" "  law  the  temperature  error  would  only 

be  just  o\'er  half  of  one  per  cent.  0.65  per  cent.^ . 

It  is  clear  that  we  might  increase  the  cable  resistance 
much  beyond  0.3  ohm,  even  on  a  low  resistance  circuit, 
without  incurring  serious  risk  of  a  temperature  error 
of  one  per  cent.  ;  for  instance,  a  cable  resistance  of  2.0 
ohms  corresponding  to  a  twin  cable  run  of  670  feet  in 
3  sq.  mm.  section  could  be  used ;  therefore,  for  radiation 
]:)yrometers  of  good  design,  the  low  resistance  circuit 
may  always  be  used. 

(To  he  coutinited.) 
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A  NEW  TYPE  OF  FILTER  FOR  OIL  FUEL. 

During  the  last  few  weeks  quite  a  number  of  glass 
works  have  adopted  oil  fuel  as  a  means  of  maintaining 
furnaces  in  oiJeration.  There  are  literally  dozens  of 
different  types  of  oil  burners  on  the  market,  the  majority 
of  which  have  some  special  feature  or  other  which  claims 
recognition.  There  is  one  point,  however,  in  which  they 
are  practically  all  on  a  common  base  and  that  is  they 
require  clean  oil.  This,  of  course,  necessitates  the  in- 
stallation of  some  means  or  system  of  filtering  the  fuel 
supply  before  it  reaches  the  burners.  Until  recently  this 
has  involved  the  use  of  wire  gauze  or  perforated  metal, 
and  due  to  the  fact  that  after  being  in  use  for  a  time  the 
gauze  or  perforations  become  clogged,  it  has  been 
necessary  to  install  the  filters  in  duplicate,  with  a  system 
of  valves,  in  all  cases  where  continuous  operation  of  the 
burners  is  required.  In  this  way  one  filter  was  in 
operation  whilst  the  other  was  dismantled  for  cleaning, 
generally  a  particularly  filthy  operation,  not  to  mention 
the  risk  of  fire  in  manv  instances. 


Auto  Klean  Filter.    Capacity  120  gals,  per  hour. 

In  the  filter  described  in  the  following  notes,  the  use 
of  gauze  or  perforated  metal  is  avoided,  as  is  also  the 
necessity  for  dujjlication  with  its  complication  of  extra 
valves.  Here,  straining  is  accomplished  on  the  prin- 
ci|)le  of  passing  tlie  oil  through  a  series  of  fine  slots  in 
the  wall  of  a  cylindrical  cartridge;  formed  by  a  ])ile  of 
circular  discs  mounted  on  a.  central  spindle  and  inter- 
leaved by  thin  washers,  the  thickness  of  which  is  a 
measure  of  the  straining  re([uire(l. 

The  dirt,  (luff  or  sus])cndcd  matter  contained  in  the 
oil  is  intercepted  by  the  edges  of  the  discs,  which  in 
course  of  time  become  coated  as  in  the  case  of  gauze. 


In  order  to  clean  the  cartridge  slots,  all  that  is  required 
is  to  give  the  handle  situated  at  the  top  or  end  of  the 
strainer,  one-third  of  a  turn.  This  has  the  effect  of 
revolving  the  discs  which  are  keyed  to  the  spindle 
attached  to  the  handle  against  a  series  of  stationary 
cleaning  blades  (three  per  slot)  of  special  foiTnation. 
These  blades  are  slightly  thinner  than  the  thin  washers 
mentioned  previously,  and  engage  the  slots  as  shown, 
and  the  action  of  the  revolving  cartridge  is  to  scrape 
the  dirt,  etc.,  from  the  slots,  carrying  it  clear  of  tlie 
cartridge  face. 

The  dirt  thus  removed  settles  to  the  bottom  of  the 
strainer  and  collects  in  the  very  large  sump  provided. 
It  will  thus  be  evident  that  the  strainer  can  be  com- 
pletely cleaned  whilst  being  used  under  pressure  or 
otherwise  without  the  necessity  of  breaking  any  joint, 
venting  the  system  or  suspending  operations  in  any  way. 

The  cleaning  edge  of  the  blades  is  set  obliquely  to  the 
peripherj'  of  the  slot  in  the  cartridge  face.  The  blades 
have,  therefore,  a  wedging  action  on  the  dirt,  carrying 
it  from  the  inside  to  the  outside  of  the  slot,  clear  of  the 
cartridge  face. 


Dirt  sump  removed  showing  cartridge  and  cleaning  blades. 

The  ratio  between  the  area  of  the  filtering  surface  and 
that  of  the  inlet  pipe  for  the  oil  is  large,  usually  about 
12  to  1,  thus  reducing  to  a  niinmum  the  restriction  to 
the  oil  fioM'.  Furthermore,  the  inlet  passage  is  so 
situated  that  any  foreign  matter  has  an  opportunity 
of  settling  out  before  reaching  the  filtering  cartridge. 

From  the  point  of  view  of  mechanical  construction, 
the  inllucncc  of  marine  engineering  practice  is  evident, 
as  it  is  possible  to  remove  the  whole  of  the  internal  part 
as  one  imit,  involving  the  l)rcaking  of  only  one  joint, 
and  that  a  plain  one,  whilst  the  gland  packing  and 
operating  mechanism  arc  not  disturbed  at  all. 

As  regards  space,  owing  to  the  al)scncc  of  eliange  over 
valves,  etc.,  this  is  very  small,  as  will  be  realised  when 
it  is  stated  that  the  overall  dimensions  of  a  filter  with 
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an  approximate  capacity  of  120  gallons  per  hour  is  only 
about  7i"  X  3h"  x  3",  the  weight  being  4  lbs. 

The  filters  are  made  in  many  sizes  and  types  to 
comply  ^^^th  the  varying  conditions  in  different  in- 
stallations, whilst  the  extent  or  degree  of  filtration 
or  straining  is  merely  dependent  upon  the  thickness  of 
the  interleaved  washers  used  in  tlie  cartridge.  It  may 
be  mentioned,  however,  that  these  are  made  as  thin 
as  .002",  which  is  equivalent  to  a  gauze  having  32,400 
holes  to  the  square  inch. 

Although  in  these  notes  fuel  oil  only  has  been  men- 
tioned, the  filters  are  in  use  in  many  industries  for 
removing  foreign  matter  from  liquids  of  all  kinds.  They 
are  manufactured  by  Auto-Klean  Strainers,  Ltd.,  la, 
Xew  London  Street,  London,  E.C.3. 


THE    USE    OF    COMPRESSED  AIR. 

{Continued  from  pa:^e  373.) 

efficiency,  but,  obviously,  high  mechanical  efficiency 
resulting  from  light  working  parts  would  not  necessarily 
be  a  tme  guide  to  the  commercial  value  of  the  machine, 
which  first  of  all  must  be  reliable  and  durable.  As  a  rule 
the  hea\'ier  machine  gives  the  greater  assurance  of  relia- 
bility and  durability  and  generally  these  factors  receive 
prior  consideration. 

The  average  mechanical  efficiency  of  modern  air  com- 
pressors is  comparable  with  the  average  efficiency  of 
high  speed  forced  lubricated  steam  engines,  and  reaches 
90  to  92  per  cent,  at  full  load  for  multi-stage  high 
pressure  machines  operating  under  perfect  conditions. 
It  is  unusual  to  secure  such  high  values  with  low  pressure 
machines,  not  because  the  working  conditions  are  any 
less  perfect,  but  because  practical  limitations  make  it 
difficult  to  secure  the  most  desirable  ratio  of  weight  of 
moving  parts  to  maximum  working  load.  Tlie  mechani- 
cal efficiency  of  low  pressure  machines,  therefore,  gener- 
ally is  lower  than  the  values  gi\'en  above  and  at  full 
load  varies  from  80  to  90  per  cent. 

A  few  examples  will  serve  to  show  the  use  of  Table  III 
for  its  primary  purpose  of  calculating  the  horse  power 
required  for  a  given  capacity  and  pressure,  and  also  for 
computing  compression  and  overall  efficiency. 

(To  he  continued .) 

The  claims  of  dolomite  as  a  substitute  for  lime  in  the 
manufacture  of  certain  glasses  have  already  been  referred 
to  in  these  columns*  and  in  a  recent  issue  of  Ceramic 
Industry,  Mr.  W.  H.  Meacham,  of  the  Chattanooga 
Bottle  and  Glass  Mfg.  Co.,  states  that  magnesia  limes 
(d(.l  omite)  are  preferable  to  high  calcium  limes  for  glass 
manufacture.  Mr.  Meacham  states  that  they  do  not 
powder  so  easily  and  have  not  the  same  tendency  to 
segregate  from  the  mixed  batch  when  subject  to  vibra- 
tion, also  he  claims  they  are  better  fluxes. 

Grinding  each  day,  so  that  only  freshly  ground 
material  is  used,  is  stated  to  give  quicker  melting  and 
fining  ;  the  material  is  crushed  to  the  same  degree  of 
fineness  as  the  sand  employed  and  an  approximate 
analysis  is  CaO  57  per  cent.,  MgO  40  per  cent.,  iron 
0.01  per  cent. 

•  Jan.,  1924,  pp.  91.    March,  1924,  pp.  153. 


We  have  pleasure  in  publishing  the  following  warn- 
ing and  advice  from  the  Incorporated  Socictv  of  ]?ritish 
Advertisers,  Ltd.,  134,  Fleet  Street,  E.C.4." 

Beware  of  Offers  of  Free  Publicity. 

Despite  the  exposure  of  Truth  and  the  cautions  issued 
by  this  and  other  trade  organisations,  the  practice  of 
offering  "  free  "'  editorial  publicity  in  mushroom  journals 
bearing  impressive  titles  and  apparently  emanating  from 
responsible  publishing  houses,  merely  as  a  bait  to  obtain 
orders  for  process  blocks  of  unspecified  sizes  and  at 
excessive  charges,  continues  to  find  victims  and  to 
discredit  advertising. 

These  journals  have  no  genuine  subscribers  and  are 
therefore  absolutely  worthless  from  an  advertising  point 
of  view.  They  exist  solely. upon  tricking  the  unwary 
into  signing  innocent-looking  orders,  which,  in  cases, 
have  involved  the  advertisers  in  considerable  losses. 

We  maintain  a  careful  record  of  all  advertising 
mediums  and  shall  be  happy  to  put  our  knowledge  of 
the  journals  in  question  at  the  service  of  any  of  your 
readers  who  may  be  approached  with  offers  of  "  free" 
publicity. 

The  Incorporated  Society  of  British  Advertisers,  Ltd. 

E.  T.  Humphries, 

General  Secretary. 


—  ^IEMER^  — 

Temperature  Indicators 


TIic  instrument  illustrated  is  only  one  of  the  numerous  types  of 
temperature  indicator  which  we  manufacture.  It  has  a  lo-inch  scale 
with  bold  figuring,  so  that  readings  can  easily  be  taken,  and  is  fitted 
in  a  strongly  constructed  metal  case  with  a  swivelling  wall  bracket. 
It  is  designed  for  use  imder  the  severe  conditions  experienced  in 
works'  practice. 

If  desired,  this  instrument  can  be  supplied  suit;ible  for  flush 
mounting  on  a  switchboard. 


Descriptive  Pamphlets  on  application. 

SIEMENS  BROTHERS  &  CO.,  LTD.,  WOOLWICH,  S.E.18.  \\ 

ESTABLISHED  1858. 
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SEEDS    IN  GLASS. 

Research  work  carried  out  by  Mr.  A.  R.  Payne  (Chief 
Physicist  of  the  Hazel  Atlas  Company)  and  described 
by  him  in  a  recent  article*,  shows  that  sodium  chloride 
is  a  possible  cause  of  seeds  in  glass,  especially  when  the 
glass  is  subjected  to  the  re-heating  and  working  treat- 
ment it  receives  in  the  Owens  process  for  making  bottles. 

It  was  definitely  found  that  practically  all  seeds  in 
glassware  made  in  this  way  contained  deposits  of  sodium 
chloride.  When  a  tank  is  being  worked  slightly  beyond 
its  capacity  and  the  glass  is  seedy  as  it  comes  from  the 
refining  end,  the  deposits  just  mentioned  are  not  the 
cause  of  the  seeds  or  blisters.  If,  however,  the  glass  is 
clear  in  the  refining  end  and  becomes  seedy  in  the 
revolving  pot,  the  author  contends  that  it  is  quite 
possible  that  incomplete  heating  allowed  an  increased 
amount  of  sodium  chloride  to  remain  in  the  glass  and 
that  the  subsequent  heating  and  working  of  the  glass 
in  the  revolving  pot  caused  it  to  volatilize  and  the  seeds 
or  blisters  to  form. 

With  amber  glass,  owing  to  the  fact  that  the  heat  does 
not  penetrate  to  the  lower  levels  in  the  tank,  the  metal 
is  seldom  heated  sufficiently,  resulting  in  the  fact  that 
sodium  chloride  is  almost  invariably  present  in  quantities 
sufficient  to  cause  the  metal  to  be  on  the  verge  of 
becoming  seedy,  anything  abnormal  in  the  operation 
of  the  tank  causing  this  to  occur. 

Motion,  exposure  to  reduced  pressure,  or  increased 
temperature,  all  tend  to  cause  sodium  chloride  blisters 
to  form.  The  tendency  is  much  greater  with  the  Owens 
process  than  with  feeders. 

A  scum  over  the  glass  in  the  melting  end  acts  as  a 
shield,  prevents  the  normal  amount  of  heat  from  reaching 
the  glass,  and  therefore  allows  more  dissolved  matter 
(sodium  chloride  and  gases)  to  remain  in  the  metal  as 
potential  sources  of  seeds. 

*  Glass  Ind.  Vol.  7,  No.  7. 


The  declared  value  of  glass  and  glassware  imported 
into  Great  Britain  and  Northern  Ireland  during  1925 
was  £-l-,851,620,  of  which  plate  and  sheet  glass  repre- 
sented £1 ,681 ,662.  P"or  1924  the  figures  were  £4,580,417 
and  £1,588,559  respectively. 


INDUSTRIAL  DESIGNS  COMPETITION. 

In  connection  with  the  Industrial  Designs  Com- 
petition organised  by  the  Royal  Society  of  Arts,  the 
Judges  report  as  follows  on  the  designs  submitted  in 
the  "  glass  "  section  : — 

It  is  a  matter  for  regret  on  the  part  of  the  Judges  that 
they  are  unable  to  award  any  prizes  in  this  section  as  no 
individual  design  attains  the  all  round  standard  of 
excellence  or  originality  that  merits  this  distinction. 
There  is  a  general  tendency  to  overcrowding  and  elaborate 
decorations  with  intricate  detail,  which  is  not  in  keeping 
with  the  modern  day  demand  ;  also,  there  is  a  lack  of 
originality  in  the  designs,  but  quite  a  good  knowledge  of 
the  possibilities  of  production  is  displayed  in  both  shapes 
and  decorations  emanating  from  the  Stourbridge  dis- 
trict. 

Sub-Section  4. — Glass.  No.  870  is  "  highly  com- 
mended"  and  is  the  outstanding  design,  mainly  for  its 
simplicity  of  form  and  decoration,  and,  in  addition,  is 
a  complete  and  practical  pattern  to  produce.  This  is 
the  work  of  Thos.  William  Jones,  of  the  Stourbridge 
School  of  Art. 

Sub-Section  5. — Glass.  No.  326  and  328  are  "  com- 
mended ' '  for  a  certain  amount  of  originality  displayed. 
This  is  the  work  of  Charles  H.  Husselbee,  of  the  Wordsley 
School  of  Art — who  shows  promise  in  these  designs. 
Design  No.  871 ,  of  Thomas  W^illiam  Jones,  of  Stourbridge 
School  of  Art,  also  shows  decided  ability.  John  Gill,  of 
Brierley  Hill,  is  "commended"  for  his  salad  bowl 
design  (No.  84)  which  has  great  merit  for  excellence  of 
detail,  and  this  is  the  predominating  feature  of  all  his 
woi'k. 

Sub-Section  6. — This  is  a  disappointing  Sub-Section, 
inasmuch  as  flower  vases  and  bowls  offer  such  great 
scope  for  imagination.  No.  332.  Bowl  by  Albert 
Elcock,  Wordsley  School  of  Art,  is  "commended"  for 
its  shape  and  decoration.  No.  872,  by  T.  W.  Jones,  of 
Stourbridge  School  of  Art,  is  a  distinct  and  clever  design 
but  is  not  original. 

According  to  the  Pharmaceutical  Journal  chemists  at 
Cornell  University  have  discovered  a  method  of  using 
a  compound  of  germanium  as  a  substitute  for  silica. 
This  new  metal  is  extracted  from  zinc  oxide,  it  is  stated, 
about  one  gramme  being  obtained  from  a  poimd  of  raw 
material. 


A    W  TT'/^li/l   A  T*¥/^        NARROW    NECK    AND    WIDE  MOUTH 

AUlUMAilC  BOTTLE  BLOWING  MACHINE 

No  Transfer  Boy.  No  Takt-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  j  ez: 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

M       u    1X7     I     J        1.^1        T         I      XT    Ti-i.  XT     J     ]  CaMc  AoVMI  — "  L  Y  NC  H  NO  BO  Y "  ANDERSON 

May  be  Worked  on  I"  loor  Level — No  Pit  Needed        codM-A.B.c.  sin  edition,  bentley-s,  western  union 
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PAVEMENT  LIGHTS. 

It  would  be  interesting  to  know  liow  much  capital 
is  lying  locked  up  in  the  mould  stores  of  the  different 
British  glass  works,  the  majority  of  it  due  to  the  fact 
that  customers  would  not  accept  standard  shapes  or 
sizes  but  demanded  some  trivial  change  necessitating 
a  new  mould  or  moulds. 

The  introduction  of  the  larger  automatic  productive 
units  has  improved  matters  a  good  deal  in  the  container 
section  and  now  the  American  Department  of  Commerce 
(Division  of  Simplified  Practice)  has  issued  a  recom- 
mendation (Xo.  49)  dealing  with  pavement,  floor  and 
roof  lights. 

A  committee,  composed  of  manufacturers,  distributors 
and  users  of  this  type  of  glass,  was  formed  to  decide 
which  of  the  existing  types  and  sizes  would  meet  all 
the  normal  requirements.  They  came  to  the  conclusion 
that  10  per  cent,  of  the  80  styles,  120  sizes  and  10  shapes 
that  were  in  existence  would  meet  90  per  cent,  of  all 
normal  needs. 

In  the  following  table  will  be  found  the  types  and  sizes 
it  was  decided  to  retain  ;  and  the  benefit  to  manufac- 
turers and  users  from  this  simplification  will  be  obvious 
to  even  bodv. 


Diameter 
in  Inches. 


a.  2i 
a.  3 


«.  3V  X  3\ 


ft.  4   /  4 
b.  6i  X  6J 
a.  3.i  X  31 


8i  X  81 


Thickness 
at  supporting 
Edge. 


Diameter 
of  Shield. 


P.WEMENT  Lights.  Round  Glass. 


i" 


31" 
3." 


Squ.\re  Glass. 

i"       I  4" 

Floor  Lights.  Squark  Glass. 


1" 
1" 

i" 


Xo  shield 
Xo  shield 
4" 


c.  Roof  Lights.    Square  Glass. 
1"  I     8|-"  X  8|" 


Distance 
on  Centres. 


4K 


7.r 


a.  Enclosed  in  a  cast-iron  shield.    The  space  between  the  glass 

and  shield  should  be  filled  with  plastic  compound  when 
protection  against  the  weather  or  traf^'c  is  necessary. 

b.  Without  cast-iron  shield. 

c.  Glass  used  in  this  construction  to  be  wire  glass  and  in  all 

cases  set  in  a  metal  shield. 


POOR  GLASS  MANUFACTURERS ! 

There  would  appear  to  be  quite  a  number  of  people 
with  a  grudge  against  glass  manufacturers  and  anxious 
to  put  them  out  of  business  by  introducing  substitutes. 
The  latest  we  have  heard  of  comes  I'rom  I?erlin,  as  shown 
by  the  following  extract  from  a  local  paper  : — 

"  A  Herlin  professor  has  discovered  how  a  thin  film 
of  steel  can  be  made  as  transparent  as  glass.  Although 
very  thin,  the  film  can  be  mounted  on  a  frame,  and  it 
is  tough  enough  to  be  handled  with  care.  The  dis- 
covery that  a  metal  like  iron  can  be  produced  in  a 
transparent  form  may  one  day  lead  to  tlie  abolition  of 
glass.  The  new  steel  is  as  transparent  as  the  finest 
white  glass." 


SILLIMANITE 

The  High  Temperature  Resisting 
Refractory  Material. 

{Softening  Point  above  1800°C.). 

Supplied  ground  from  - 1 0  mesh  to  - 1 00  mesh. 
For  all  bricks,  blocks,  flue  linings,  siege 
coverings,  and  glasshouse   pots  and  rings. 


For  the  convenience  of  users  who  desire 
to  have  sillimanite  ready  prepared  with 
binder,  the  following  mixtures  are  also 
supplied  dry  or  ready  for  use: — 

Slip,  Pot  and   Ring  Mixtures. 

(Prof.  W.  E.  S.  Turner's  Formulae). 

Tank  Block,  Brick  &  Pot  Mixtures. 

(Mr.  W.  J.  Rees'  Formulae). 

Siege  Mixture. 

(Glass  Research  Association's  Formula). 

For  lining  the  floor  siege  of  pot  furnaces 
and  general  purposes,  patching,  etc. 


The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK. 

791,  SALISBURY  HOUSE, 
LONDON  WALL,  LONDON,  E.C.2. 


Telephone  Number 

Telegrams 


London  Wall  4825. 

PLATOONS,  LONDON. 


3  88 


CLASS 


August,  1926. 


Merchandise  Marks  Battl 


e. 


(By  our  city  CORRESPONDENT.) 


Since  the  last  issue  of  Gi^ASS  the  interest  of  the  business 
community  in  the  progress  of  the  Merchandise  Marks  Bill 
has  quickened  very  considerably.  I  pointed  out  that 
the  President  of  the  Board  of  Trade  had  in  Standing 
Committee  accepted  an  amendment  which  will  make  it 
competent  for  a  Committee  established  under  the  Bill 
to  require  the  marking  of  imported  glassware  prior  to 
importation.  It  was  quite  obvious  at  the  time  that 
this  radical  alteration  in  the  powers  conferred  by  the  Bill 
would  put  a  sharp  edge  on  the  hostility  of  the  com- 
mercial interests.  A  few  days  later  a  Joint  Committee 
of  Trade  Sections  established  at  the  London  Chamber 
of  Commerce  (which  includes  representatives  of  the 
China  and  Glassware  Section)  passed  unanimously  a 
resolution  strongly  worded  as  follows  : — 

"  This  Joint-Committee  has  watched  with  growing  concern  the 
progress  in  Standing  Committee  of  the  Merchandise  Marks 
(Imported  Goods)  Bill  which,  while  recommended  by  the  Govern- 
ment to  Parliament  as  a  Bill  which  aims  merely  at  protecting 
consumers  from  fraud,  seems  to  go  far  beyond  what  is  reasonably 
necessary  for  this  purpose  and  includes  proposals  which,  besides 
interfering  unnecessarily  with  the  trade  of  the  country,  threaten 
irreparably  to  damage  many  sections  of  it. 

"  British  firms  engaged  in  foreign  trade  (both  import  and 
export)  are  now  placed  in  a  position  of  serious  uncertainty  in 
view  of  a  continuous  series  of  new  regulations  which  may  be 
promulgated  under  Clause  2  if  the  Bill  becomes  law. 

"  With  regard  to  the  entrepot  trade,  a  prominent  feature  of 
the  Bill  when  it  passed  the  Second  Reading  was  a  proviso 
designed  to  safeguard  this  trade  in  respect  of  all  merchandise 
except  foodstuffs.  This  important  proviso  has  now  been  removed 
during  the  Committee  Stage,  and  traders  seriously  fear  a  piece- 
meal destruction  of  the  entrepot  trade  which  has  played  such 
an  important  part  in  the  past  prosperity  of  the  country  and  is  of 
vital  concern  to  the  mercantile  supremacy  of  our  principal 
ports." 

This  was  forwarded  on  July  3rd  to  the  Prime  Minister 
and  to  the  President  of  the  Board  of  Trade,  as  well  as 
to  every  Member  of  Standing  Committee  B  at  the  House 
of  Commons,  and  it  secured  wide  press  publicity. 

The  matter,  however,  went  further  than  this.  The 
feeling  created  was  so  strong  that  on  July  8th  the  Council 
of  the  London  Chamber  of  Commerce  was  induced  to 
depart  from  its  neutral  attitude  on  the  Bill  and  "  as  a 
matter  of  urgency  ' '  unanimously  sanctioned  a  resolution 
in  the  following  terms  : — 

"  That  the  Council  of  the  London  Chamber  of  Commerce  is 
of  opinion  that  the  country  cannot  afford,  at  the  present  time, 
voluntarily,  and  by  its  own  act,  to  destroy  any  portion  of  its 
existing  trade.  It  therefore  views  with  alarm  the  acceptance  by 
the  Government  of  an  amendment  to  the  Merchandise  Marks 
(Imported  Goods)  Bill  enabUng  an  Order  to  be  made  for  the 
marking  of  manufactured  goods  before  importation,  and  it  is 
especially  disturbed  that  the  Government  should  have  accepted 
this  amendment  on  the  ground  that  such  marking  would  only 
be  ordered  where  '  the  re-export  trade  is  relatively  small,'  and 
the  marking  before  importation  can  be  done  '  without  substan- 
tial injury  '  to  the  re-export  trade. 

"  This  Council  conscious  of  Ihe  fact  that  the  re-export  trade, 
representing  .some  /;165,()0(),000  per  annum,  is  made  up  of  a 
multiplicity  of  commodities,  see  in  this  the  possibiUty  of  the 
re-export  trade  being  destroyed  piece-meal.  Moreover,  it  is 
opposed,  on  principle,  to  such  comprehensive  power  for  harm 
being  entrusted  to  any  appointed  Committee  or  Minister  of  the 
Crown." 

The  following  week  the  Board  of  the  Manchester 


Chamber  of  Commerce  added  its  weight  to  these  repre- 
sentations, all  of  which  were  at  once  reported  in  the 
Debates  at  the  House  of  Commons. 

By  the  time  these  protests  were  made  the  alleged 
damage  in  Committee  had,  of  course,  been  done  ;  but 
it  was  quite  clear  that  the  importance  of  these  resolutions 
was  felt  by  the  Government  especially  in  view  of  the  fact 
that  the  Bill  has  been  ploughing  its  way  very  slowly 
under  great  difficulty  through  Committee.  After  five 
weeks,  involving  15  sittings  of  the  Committee,  only  two 
clauses  of  the  Bill  were  disposed  of  and  the  Committee 
Stage  cannot  now  be  completed  in  time  for  the  Bill  to 
be  dealt  with  on  the  floor  of  the  House  in  Report  Stage 
and  Third  Reading  until  after  the  summer  recess.  The 
Government,  however,  is  under  pressure  from  agricul- 
tural interests,  and  it  is  probable  that  the  measure  will 
reach  the  Statute  Book  in  November  or  December, 
though  not  until  the  controversy  has  become  still  further 
embittered. 

What  will  be  the  effect  of  the  Bill  on  the  Glass 
Trade  ?  I  need  not  deal  with  the  case  of  goods  which 
already  bear  a  trade  mark  or  the  name  ot  some  manu- 
facturer, trader  or  dealer  in  the  United  Kingdom. 
These  in  any  case  will  in  future  (or  at  any  rate  after 
June  next)  require  to  be  marked  with  an  indication 
of  origin  ;  but  far  wider  considerations  arise  in  regard 
to  glassware  of  all  descriptions  which  at  present  is  sold 
with  no  mark  at  all  upon  it.  The  new  Bill  will  not 
touch  these  goods  at  all  unless  and  until  a  Board  of 
Trade  Committee,  which  is  to  be  set  up  under  the  Bill, 
has  investigated  the  matter  and  possibly  decided  that 
marking  shall  be  required. 

Meanwhile  the  China  and  Glassware  Section  of  the 
London  Chamber  of  Commerce  has  used  its  influence 
to  get  an  amendment  adopted  which  will  forbid  the 
making  of  such  regulations  in  cases  where  the  trade  can 
be  shown  that  any  kind  of  branding  will  disfigure  or 
otherwise  injure  the  goods.  It  is  probable  that  in  the 
case  of  certain  cut  glass  (expensive  wine  glasses,  etc.) 
traders  will  be  able  to  show  that  compulsory  marking 
would  be  detrimental  to  the  goods.  On  the  other  hand 
it  is  common  knowledge  that  a  large  number  of  more 
common  articles  are  at  present  quite  capable  of  being 
marked  by  sand-blasting  ;  some  in  fact  are  thus  marked 
already.  Therefore,  if  the  Stourbridge  or  other  British 
manufacturers  press  a  claim  for  marking  it  is  quite  " 
possible  that  their  request  will  be  granted  and  an  Order 
made  accordingly. 

It  must,  however,  be  remembered  that  one  of  the 
strongest  grounds  of  opposition  to  the  Bill  is  the  alleged 
damage  it  may  cause  to  the  re-export  trade  of  Great 
Britain.  The  Government  has  shown  that  it  is  keenly 
alive  to  the  force  of  this  agitation,  and  although  it 
has  not  given  way  to  the  criticism,  ne\  erthcless  certain 
amendments  ha\'e  been  accepted  which  lay  ujion  the 
Board  of  Trade  an  obligation  to  have  most  special 
regarti  to  the  circumstances  of  the  re-export  trade. 
Our  merchants  and  shipping  houses  naturally  resent 
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June  Trade  Returns. 


IMPORTS    OF    GLASS    AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod)... 
Glass  Tubing  and  Rod  for  all  purposes... 
Illumtnating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing L'tensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  Glass  ... 

Optical  Glass  (other  than  worked  Elements,  e.g. 

Lenses) 
Bottles  and  Jars 

Glass  and  Glassware  not  elsewhere  specified  ... 
Total  \"alue  ... 


value 
cwts. 


gross 
cwts. 


OUANTITIES. 


Month  ended 
30th  June. 


1925. 


8(»3 
11,336 
3 


43,354 
105,989 

9 

88,647 
1,752 


1926. 


331 
13,371 
21 


61,991 
140,820 


134,579 
3,622 


Six  months 
ended  30th  June. 


1925. 


3,187 
65,745 
105 


271,806 
552,336 

39 

625,486 
10,712 


1926. 


68 


299 
647, 


710 
16 


989 
933 
50 


802 
786 

12 
920 
404 


Vai,ue. 


Month  ended 
30th  June, 


1925. 


32 


121, 

155, 

1, 
58, 
4, 


,173 
691 
511 
20 


669 
801 

050 
535 
868 


381,318 


1926, 


5,800 
1,791 
41,400 
91 


159,150 
194,928 

161 
83,804 
8,879 


496,004 


Si.s:  months 
ided  30th  June. 


1925. 


30,317 
11,176 
175,074 
1,263 


742,321 
816,626 

2,956 
394,597 
33,249 


2.207,579 


1926, 


32,926 
9.693 
200,246 
389 


819,946 
866,671 

1,339 
427,585 
43,177 


2,401,972 


EXPORTS    OF    GLASS    AND    GLASSWARE    (BRITISH  PRODUCTS), 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 
Tubing  and  Rod  for  all  purposes  ...        ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  '1  able  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet   .,.  [[ 

Optical  (other  than  worked  Elements,  e.g.  Lenses)  ,'. 
Bottles  and  Jars   ...        ...        ...        ...        ...  gro3s 

Manufactures,  not  elsewhere  specified  ...        ...  cwts. 


Total  Value 


Quantities. 


Month  ended 
30th  June. 


1925. 


125 
477 
342 


3,268 
68,412 
4 

24,665 
577 


1926. 


317 
405 
217 


2,224 
69^702 
6 

20,210 
802 


Si'^  months 
ended  30th  J  une 


1925. 


1,550 
3,156 
2,215 


16,080 
411,155 
64 

163,672 
4,085 


1926. 


2,551 
2,792 
1,278 


13,436 
453,613 
32 

138,815 
4,159 


Value. 


]\Ionth  ended 
30th  June. 


1925. 


5,446 
840 
4,683 
2,927 


29,667 
131,209 
172 
23,412 
3,710 


201,066 


1926. 


4,514 
1,846 
3,128 
2,050 


22,780 
136,815 
206 
20,413 
4,197 


Si>L  months 
ended  30th  June. 


1925. 


195,949 


34,608 
11,414 
29,824 
15,737 


141,443 
804,095 
1,568 
166,349 
22,789 


1,227,827 


1926. 


33,158 
15,031 
24,489 
9,994 


133,013 
805,677 
803 
137,425 
24,371 


1,183,961 


EXPORTS  OF  GL.-VSS  AND  GLASSWARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 
Glass  Tubing  and  Rod  for  all  purposes  ...  cwts. 

Illuminating  Glassware  ... 

Machinery  Glassware    ...        ...  [[ 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  {sheet   '' 

Optical  Glass  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  Jars  ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value  ...        ...        ...  / 


Quantities. 


Month  ended 
30th  June. 


1925. 


3 
94 


700 
255 

11 
1,125 
230 


1926. 


110 


786 
424 

8 

2,866 
25 


Six  months 
ended  30th  J  une. 


1925. 


10 
798 
1 


4,141 
1,644 

31 
7,984 
453 


1926. 


8 

858 
4 


4,048 
2,646 

25 
8,400 
258 


Vai,ue. 


Month  ended 
30th  June. 


1925. 


292 
32 
626 


4,518 
316 

80 
1,041 
665 


7,570 


1926. 


634 
9 

918 
■2 


4,961 
420 

96 
2,413 
211 


9,664 


Six  months 
ended  30th  June. 


1925. 


3,296 
134 
6,278 
26 


25,742 
2,405 

242 
8,287 
2,670 


49,080 


1926. 


2,658 
102 
7,174 

86 


25,546 
2,913 

263 
7,275 
1,161 


47,177 
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legislation  which  will  oblige  them  to  betray  to  their 
overseas  customers  the  origin  of  the  goods  they  sell. 
This  would  be  simply  to  invite  the  customer  to  go  direct 
to  the  foreign  manufacturer  and  leave  the  British  trader 
severely  alone.  Such  a  development  would  not  only 
damage  the  very  valuable  entrepot  trade  of  this  country, 
but  would  probably  react  upon  the  sales  of  the  British 
manufacturer,  since  the  London  or  Liverpool  shipping 
house  which  at  present  receives  Colonial  orders  for  mixed 
consignments  of  glassware  almost  always  includes  in 
its  despatches  a  considerable  quantity  of  British-made 
glassware.  A  composite  order  could  not,  however,  be 
accepted  unless  the  shipping  house  were  in  a  position 
to  include  certain  Continental  lines  with  the  British 
goods. 

If  for  any  reason  (whether  it  be  a  tariff  or  a  mer- 
chandise marks)  the  shipping  firm  loses  the  business, 
then  to  this  extent  export  trade  in  British  goods  is 
likely  to  suffer. 

A  vivid  example  of  this  danger  has  arisen  in  the  case 
of  the  Lace  Duties  which  were  imposed  in  .July,  1925. 
Within  twelve  months  more  than  one  million  pounds 
worth  of  re-export  business  was  lost  to  this  country  ; 
but  at  the  same  time  the  exports  of  British  lace  fell  by 
more  than  25  fer  cent,  on  the  previous  year,  involving 
a  net  decrease  in  British  exports  amounting  to  over 
£600,000.  The  glass  merchants  claim  that  while  the 
figures  may  be  dissimilar  for  different  trades,  neverthe- 
less the  same  tendency  is  bound  to  develop  from  restric- 
tive legislation  of  any  kind  which  will  destroy  the 
present  freedom  of  our  leading  ports  as  entrepot  markets. 

There  is  also,  of  course,  the  rather  difficult  case  of 
Mounting  Glassware.  Members  of  the  trade  will  recol- 
lect that  in  January,  1922,  at  the  original  Safeguarding 
of  Industries  Enquiry,  the  manufacturers  of  Mounting 
Glassware  were  parties  to  an  application  for  a  tariff, 
but  that  (with  the  solitary  excejition  of  one  firm)  they 
withdrew  the  claim  as  a  result  of  representations  made 
to  them  by  the  Sheffield  and  Birmingham  Silversmiths, 
who  pointed  out  that  for  purposes  of  their  large  Eastern 
and  other  markets  they  require  a  plentifid  supply  of 
Mounting  Glassware  from  Czecho-Slovakia,  especially 
in  types  of  articles  which  are  either  wholly  or  practically 
unobtainable  in  this  country.  The  firms  in  this  country 
who  manufacture  glassware  for  mounting  purposes  were 
not  prepared  to  run  counter  to  the  manifest  interests 
of  the  Sheffield  and  Birmingham  mounters,  who  are 
their  ])rincipal  customers.  As  a  result  of  this  impasse 
mounting  glassware  was  excluded  from  the  Safeguarding 
tariff  which  was  imposed  in  August,  1922. 

Similar  considerations  now  arise  in  regard  to  Mer- 
cliandise  Marks.  It  is  not  reasonable  to  suppose  that 
the  JJirmingham  and  Sheffield  mounters  will  welcome 
any  regulations  which  require  the  marking  of  glass- 
ware (which  is  to  them  raw  material)  with  an  indication 
of  Czccho-Slovak  origin.  I  have  in  front  of  me  an 
example  of  a  French  lens  which  is  mounted  so  as  to 
form  a  reading  glass.  The  silver  mounting  is  stamj)cd 
with  the  trade  nuirk  of  a  Birmingham  firm  which  is, 
of  course,  quite  entitled  to  mark  its  goods  as  British. 
Under  Clause  1  of  the  new  liill  such  marking  will  in 
future  be  forbidden,  i.e.  unless  at  the  same  time  the 
lens  within  the  frame  is  branded  as  foreign,  or  French 
— which  obviously  it  cannot  be. 


On  the  whole  it  must  be  admitted  that  the  question 
of  Merchandise  Marks  is  very  complex  and  that  wisdom 
requires  that  we  should  go  very  slowly  in  the  matter. 
In  the  case  of  a  tariff  which  proves  injurious  to  ourselves 
we  can  remove  it,  but  in  the  case  of  Merchandise  Marks 
damage  once  done  may  prove  irretricA'able.  If  once 
you  send  your  customer  to  the  next  door  shop  for  any 
purpose  or  for  any  reason,  it  is  quite  on  the  cards  that 
you  will  never  get  him  back  again  to  your  own  shop  ; 
and  at  the  present  time  (as  the  London  Chamber  of 
Commerce  resolution  insists)  we  simply  cannot  afford 
"  voluntarily  and  by  our  own  act  "  to  send  our  customers 
to  some  other  shop. 

If  it  is  possible  to  mark  glassware  and  if  British 
manufacturers  desire  that  their  productions  shall  be 
recognised  as  British  and  that  the  consumer  shall  have 
an  opportunity  of  recognising  them  as  such,  then  there 
is  nothing  whate\'er  to  })revent  the  British  manufacturer 
branding  his  goods.  Until  he  is  willing  to  do  this  it 
seems  a  little  unreasonable  that  he  should  require  every- 
one else  to  brand  their  goods,  especially  when  it  can  be 
shown  that  such  requirement  is  in  danger  of  proving  a 
boomerang  to  the  detriment  of  British  trade. 

Railway  Rates. 

The  Railway  Rates  Tribunal,  after  some  years  of 
work,  appears  to  be  approaching  the  end  of  its  weary 
task.  Until  its  findings  arc  published  it  is  impossible 
to  sa)^  how  far  the  efforts  of  the  traders  have  been  worth 
while.  The  new  rates  Avhich  the  Railway  Companies 
are  asking  power  to  charge  show  very  serious  increases 
over  the  rates  hitherto  prevailing,  even  though  the  latter 
are,  in  the  opinion  of  the  business  world,  already  much 
too  high  ;  and  with  every  desire  to  be  fair  to  the  Railway 
Companies,  manufacturers  and  merchants  in  this  countrj'^ 
are  bound  to  point  out  that  there  is  a  limit  to  the  burdens 
which  our  industries  can  bear  in  the  matter  of  transport 
charges.  In  any  case  it  aj^pears  certain  that  we  ha\'e 
got  to  face  an  increase  in  railway  freights.  Directly 
this  question  is  definitely  resolved  there  will  no  doubt 
be  a  violent  outcry  from  the  industrial  and  commercial 
interests  all  over  the  country.  But  it  is  only  fair  to 
point  out  that  meanwhile  the  fight  against  this  develop- 
ment has  been  left  m  the  hands  of  a  comparatively 
few  organisations  who  have  taken  the  trouble  to  face 
the  issue. 


Vitreous 
Enamel 
Colours. 

Stains  ior 

Glass. 

Oxides  for 
Colouring 
Class  Mrtal. 


Sele 


Metal. 


Selenate  and 
Selenite  of 
Soda 


Limes  par. 

Phosphate 

of  Lime. 

Nitrate  of 

Soda. 

Nitrate  of 

Potash. 

Opavelro  for 
Opacifying 
Glass. 

Alumina, 
Oxide  and 

Hydrate. 
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United  States  Patents. 


GRANTED  JUNE  8th,  1926. 
1,587,547. — Apparatus  for  Severing  Glass  Sheets. 
Travis  Oakes,  Blount  Vernon,  Ohio,  assignor  to 
Pittsburgh  Plate  Glass  Company,  a  Corporation  of 
Pennsvlvania.  Filed  November  25,  1925.  Serial 
No.  7i,452.    7  Claims.    (CI.  49—50.) 


1.  An  apparatus  for  separating  sections  from  a  con- 
tinuously formed  sheet  of  glass,  comjirising  electric 
heating  means  extending  transA  ersely  of  the  sheet  so 
that  it  moves  along  with  the  sheet  during  the  heating 
operation,  a  nozzle  at  the  edge  of  the  sheet  supported 
in  fixed  relation  to  the  heating  means,  so  as  to  move 
along  therewith,  fluid  suj)ply  means  therefor,  and  means 
for  controlling  the  flow  of  fluid  through  said  supply 
means. 

1,587,549. — Apparatus  for  Handling  Glass  Sheets. 
William  Owen,  Pittsburgh,  Pa.,  assignor  to  Pitts- 
burgh Plate  Glass  Company,  a  Corporation  of 
Pennsvlvania.  Filed  Febiiiarv  16,  1924.  Serial 
No.  693,241.    7  Claims.    (CI.  "49—17.) 


1 .  The  combination  with  a  vertical  drawing  machine, 
for  drawing  a  continuous  sheet  or  ribbon  of  glass 
of  a  driven  carrier  lying  above  the  machine  and 
extending  laterally  from  the  side  of  the  glass  sheet 
emerging  frf)m  the  upper  end  thereof,  a  transfer  frame 
l)ivoted  adjacent  the  level  of  the  carrier  between  the 
end  of  the  carrier  and  the  line  of  draw,  so  that  in  one 
position  it  extends  upwardly  along  such  line  of  draw  in 
approximate  alignment  therewith  and  in  its  other 
jK)sition  it  extends  laterally  overlapping  the  carrier, 
so  that  a  glass  sheet  on  the  frame  is  engaged  by  the  carrier 
cutting  off  means  for  the  glass,  and  clamping  and  steady- 
ing means  above  such  last  means  movable  upward  with 


the  sheet  and  engaging  the  upper  portion  thereof  before 
and  after  the  cutting  off  operation,  the  said  transfer 
frame  being  adapted  to  sup])ort  the  glass  sheet  cut  from 
the  continuous  sheet  during  the  movement  of  such  frame 
from  an  upright  position  to  a  horizontal  position. 

3.  The  combination  with  a  vertical  drawing  machine 
for  drawing  a  continuous  sheet  or  ribbon  of  glass,  of  a 
driven  carrier  lying  above  the  machine  and  extending 
laterally  from  the  side  of  the  glass  sheet  emerging  from 
the  upper  end  thereof,  a  transfer  frame  pivoted  acljaccnt 
the  le\'el  of  the  carrier  between  the  end  of  the  carrier 
and  the  line  of  draw,  so  that  in  one  position  it  extends 
ujiwardly  along  such  line  of  draw  in  approximate  align- 
ment therewith  and  in  its  other  position  it  extends 
laterally  overlapping  the  carrier  so  that  a  glass  sheet  on 
the  frame  is  engaged  by  the  carrier,  cutting  off  means 
for  the  sheet  means  carried  by  the  frame  for  supjiorting 
a  glass  sheet  (cut  from  the  continuous  sheet)  upon  such 
frame  when  in  its  u])right  position,  and  clami)ing  means 
for  the  sheet  mo\  able  upward  therewith  for  supporting 
it  during  a  jiortion  of  its  upward  tra\  el. 
1,587,985.— Feeding  Mould  Charges  of  Molten 
Glass.  Karl  E.  Peiler,  West  Hartford,  Conn., 
assignor  to  Hartford-Empire  Company,  Hartford, 
Conn.,  a  Corporation  of  Delaware.  Filed  March  31, 
1921.    Serial  No.  457,298.    11  Claims.    (CI.  49— 5.) 


2.  The  method  of  forming  a  mould  charge  of  molten 
glass  from  a  flowing  stream,  which  consists  in  winding 
the  stream  upon  itself  to  form  a  gather,  pulling  the 
gather  away  and  separating  it  from  the  stream,  stopping 
the  winding  action  and  suspending  the  gather,  and  sever- 
ing a  mould  charge  from  the  suspended  gather. 
1,587,986.    Multiple  Glass  Feeder,    Karl  E.  Peiler, 
West  Hartford,  Conn.,  assignor  to  Hartford-Empire 
Comjianv,    Hartford,    Conn.,    a    Corporation  of 
Delaware.      Filed  March  31,  1921.      Serial  No. 
457,300.    30  Claims.    (CI.  49—5.) 
1.  The  method  of  obtaining  gathers  of  molten  glass 
from  a  supply,  which  consists  in  winding  the  glass  in 
succession  upon  a  plurality  of  rotating  gathering  imple- 
ments, and  increasing  the  distance  between  the  imple- 
ments to  pull  their  respective  gathers  apart. 
1,588,179. — Leading-in   Wire   for   Glass  Vessels. 
Ernst  Friederich,  Herlin-Charlottenbin-g,  Germany, 
assignor,  by  mesne  assignments,  to  General  Electric 
Company,  Schenectady,  N.Y.,  a  Corporation  of  New 
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York.    Filed  August  30,  1921,  Serial  No.  496,943, 
and  in  Germany  February  10,  1916.    4  Claims. 
(CI.  176 — 36.)    (Granted  under  the  provisions  of 
the  act  of  March  3,  1921,  41  Stat.  L.,  1313.) 
3.  A  lead-in  wire  consisting  of  an  alloy  of  iron  with 
tungsten  having  a  coefficient  of  expansion  within  close 
range  of  the  coefficient  of  ex])ansion  of  glass. 
1,588,393.— Glass -feeding  Apparatus.    Theodore  C. 
Steimer,  deceased,  late  of  Pittsburgh,  Pa.  ;  by 
Charles  M.   Steimer,   executor,   Zanesville,  Ohio, 
assignor,  by  mesne  assignments,  to  Hartford-Empire 
Company,  a  Corporation  of  Delaware.  Original  ap- 
plication filed  February  12,  1910,  Serial  No.  543,582. 
Di^•ided  and  this  ajijilication  filed  December  31, 
1924.    Serial  No.  759,173.    Substitute  for  applica- 
tion Serial  No.  753,690,  filed  December  3,  1924. 
12  Claims.    (CI.  49— 55.) 

1 


^1- 


1.  The  method  of  delivering  glass  from  a  source  of 
supply  through  a  s])out,  which  comprises  flowing  a 
temperature  modifying  medium  around  and  in  contact 
with  the  walls  of  said  spout,  and  then  delivering  such 
fluid  into  the  spout  interior  above  the  glass  line. 

GRANTED  JUNE  15th,  1926. 
1,588,510. — Silver-Glass  Mirror  Making.  William  S. 
Wear,  Excelsior  Springs.  Mo.     Filed  August  25, 
1923.    Serial  No.   659,416.    1   Claim.    (CI.  91— 
68.3.) 

A  method  of  silvering  glass  consisting  in  jilacing  the 
glass  to  be  treated  in  a  substantially  horizontal  plane, 
cleaning  the  surface  of  the  glass,  applying  a  solution  of 
tin  chloride  to  the  cleaned  surface,  washing  the  surface 
with  hot  water  to  remove  excess  chloride  solution,  mix- 
ing and  applying  a  solution  to  the  surface  thus  treated 
while  said  surface  is  wet,  said  solution  having  a  propor- 
tion of  10  ounces  of  cold  water,  4  ounces  of  hot  water, 
and  4  ounces  of  a  solution  formed  of  2  ounces  of  Roehelle 
salts  and  16  ounces  of  water,  mixed  with  1  ounce  of 
a  solution  containing  8  ounces  of  silver  nitrate  and  6 
oimecs  of  28  percent,  concentrate  of  ammonia,  permitting 
the  solution  thus  applied  to  remain  on  the  surface  a 
I)re-determined  length  of  time,  then  a))plying  a  hot 
solution  containing  1  pint  of  water,  2  ounces  of  a  solution 
formed  of  16  ounces  of  distilled  water  mixed  with  2 
ounces  of  llochelle  salts  and  ^  ounce  of  an  additional 
solution  formed  of  8  ounces  of  silver  nitrate  mixed  with 
6  ounces  of  28  per  cent,  concentrate  of  anunonin,  and 
subsequently  cleaning  the  surface  of  the  glass  and 
permitting  the  same  to  dry. 


1,588,603. — Apparatus  for  Annealing  Glassw^are- 

Vergil  MulhoUand,  West  Hartford,  Conn.,  assignor 
to  Hartford-Empire  Company,  Hartford,  Conn.,  a 
Corporation  of  Delaware.    Filed  August  27,  1925. 
Serial  No.  52,751.    12  Claims.    (CI.  49—46.) 
1.  Apparatus  for  annealing  glassware,  comprising  a 
tunnel,  a  plurality  of  flues  associated  with  said  tunnel, 
a  fire  box,  communicating  with  one  of  said  flues  at  a 
point  adjacent  to  the  entrance  end  of  said  tunnel,  a  fire 
box  communicating  with  another  of  said  flues  at  a 
point  remote  from  the  entrance  end  of  said  tunnel,  and 
means  for  causing  heated  gases  to  flow  through  the 
portions  of  said  flues  located  between  said  fire  boxes 
in  opposite  directions  with  respect  to  each  other. 
1,588,680.— Process  of  Making  Glass  Letter  Plates. 
Raymond  F.  Hancock,  Marion,  Ind.,  assignor  of 
one-half  to  James  Boyce,  Laketon,  Mich.,  and  one- 
half  to  Harry  F.    Anderson,  Marion,  Ind.  Filed 
February  5,  1925.    Serial  No.  6,951.    2  Claims. 
(CI.  49—79.) 

1.  The  method  of  producing  concave-convex  glass 
sign-character  plates  which  consists  in  rolling  a  mass  of 
molten  glass  into  a  sheet  between  two  rollers,  depositing 
the  sheet  directly  upon  a  die  plate,  and  exerting  fluid 
pressure  against  the  sheet  to  force  the  latter  into  con- 
formity with  the  die  plate. 

1,588,852.  Method  of  Making  Mould-Blown  Glass 
Articles.  Thomas  A.  Nilan,  Hurricane  W.  Va. 
Filed  August  23, 1924.  Serial  No.  733,725.  8  Claims. 
(CI.  49—69.) 

1 .  The  method  of  making  mould-blown  glass  articles 
which  includes  providing  a  mould-blown  glass  article  with 
an  opening  other  than  the  below  opening,  and  specially 
applying  heat  to  the  portions  of  the  article  adjacent  the 
opening,  substantially  as  described. 
1,588,905. — Apparatus  for  Annealing  Glass-ware. 
Karl  E.  Peiler,  West  Hartford,  Conn.,  assignor  to 
Hartford-Empire   Company,   Hartford,   Conn.,  a 
Corporation  of  Delaware.    Filed  November  2,  1925. 
Serial  No.  66,180.    17  Claims.    (CI.  49—46.) 


11.  Apparatus  for  aimealing  glassware  comprising  a 
tunnel  section  having  a  metallic  wall  and  a  flue  formed 
integrally  with  said  wall. 

17.  Apparatus  for  annealing  glassware,  including  a 
tunnel  comprising  a  plurality  of  self-supporting  metallic 
sections  arranged  in  end-to-end  relation,  each  of  said 
sections  having  a  passageway  for  ware  and  a  passage- 
way for  a  temperature-controlling  medium,  said  passage- 
ways being  separated  by  a  wall  common  to  both  of  said 
|)assageways.  ^ 
1,589,304.-  Feeding  Molten  Glass.  Karl  E.  Peiler, 
West  Hartford,  Conn.,  assignor  to  Hartford-Empire 
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Company,  a  Coii^oration  of  Delaware.  Filed  Decem- 
ber 8,  1925.  Serial  No.  74,085.  3  Claims.  (CI. 
49—55.) 

1.  Glass  gathering  apparatus,  comprising  a  receptacle 
for  molten  glass,  means  for  delivering  formed  lumps  of 
viscous  glass  therefrom,  and  knives  for  se\'cring  each 
lump  as  formed,  said  knives  being  adjustable  along  the 
path  of  delivery-  of  such  lumps. 

1,589,337. — Removal  of  Glass  from  Glass  Furnaces. 

Heinrich  Severin,  Sasbach,  near  Achern,  Kaden, 
Germany.  Filed  September  25,  1925.  Serial  No. 
58,651,  and  in  Germanv  September  23,  1924. 
4  Claims.    (CI.  49— 5.) 


1.  A  method  of  withdrawing  glass  directly  from  a 
glass  furnace  having  definite  dipping  chambers  and 
clarifying  rings  for  the  mould,  consisting  in  this  :  that  the 
mould  is  inserted  into  the  molten  glass  of  the  dipping 
chamber  and  the  glass  adhering  to  the  mould,  when  the 
latter  is  withdrawn,  is  cut  off  and  thrown  into  the 
clarifying  rings  externally  of  the  dijijiing  chamber,  as 
and  for  the  purpose  set  forth. 

GRANTED  JUNE  22nd,  1926. 
1,589,654.— Method  of  Moulding  Glass  and  Ap- 
paratus Therefor.  Paul  R.  Murdock,  Paden  City, 
W.  Va.    Filed  April  28,  1925.    Serial  No.  20,501. 
G  Claims.    (CI.  49 — 1.) 
1.  In  a  device  of  the  character  described,  a  mould 
comprising  a  lower  casing  having  a  fluid  chamber,  an 
upper  casing  having  a  fluid  chamber,  one  of  said  casings 
being  provided  with  cavities  in  its  face,  means  for 
creating  a  difference  in  pressure  in  said  chambers,  and 
means  for  communicating  the  pressure  difference  to 
opix)site  sides  of  a  sheet  of  glass  arranged  between  said 
casings. 

1,589,787. — Method   of  Laying   Glass   Sheets  on 
Worktables  for  Grinding  and  Polishing.  John 
VV'.  Hutler,  Chicago,  III.,  assignor  to  United  States 
(iyf)sum  Company,  Chicago,  111.,  a  Corporation  of 
Illinois.    Filed  September  14,  1923.    Serial  No. 
662,620.    2  Claims.    (CI.  51—278.) 
1.  The  method  of  preparing  plates  of  glass  for  grind- 
,    ing  and  polishing  consisting  in  applying  upon  a  flat  table 
j    having  a  plurality  of  tapered  apertures  therethrough  a 
;    layer  of  plaster  in  a  plastic  condition  which  plaster  lills 
j   the  apertures  and  presents  an  even  upjjcr  surface,  plac- 
j   ing  the  plate  of  glass  to  be  treated  upon  the  u])per  sur- 
face of  the  plastic  layer  and  allowing  the  plastic  layer 


to  dry  and  set,  adhering  evenly  to  the  table  and  under 
side  of  the  plate  of  glass,  the  excess  moisture  of  the 
plastic  layer  evaporating  uniformly  through  the  plurality 
of  apertures  in  the  tabic. 

1,589,910. — Glass -cutting  Apparatus.  John  Waterloo, 
New  Eagle,  Pa.,  assignor  to  Window  Glass  Machine 
Compan}',  Pittsburgh,  Pa.,  a  Corporation  of  New 
Jersey.  Filed  October  28,  1922.  Serial  No.  597,569. 
2  Claims.    (CI.  33—32.) 
1.  The  combination  with  a  glass  cutting  table,  of  a 
bridge  mounted  to  span  the  table,  a  cutter  and  a  cutter 
support,  the  bridge  comprising  a  pair  of  substantially 
parallel  rods  and  the  cutter  support  having  means 
adapted  to  be  snapped  over  said  rods  and  make  fric- 
tional  engagement  therewith  to  hold  the  cutter  support 
at  any  desired  position  along  the  bridge,  substantially 
as  described. 

1,590,132. — Heat-Insulating  Composition  and  Pro- 
cess of  Making  the  Same.     Clark  S.  Teitsworth 
Lompoc,  Calif.,  assignor  to  The  Celite  Company, 
Los  Angeles,  Calif.,  a  Corporation  of  Delaware. 
Filed  August  12,  1924.    Serial  No.  731,631.  8 
Claims.    (CI.  106—18.) 
1.  The  process  of  manufacturing  porous  heat  insulat- 
ing bodies,  consisting  in  calcining  disintegrated  diato- 
maceous  earth,  mixing  the  resulting  calcined  porous 
silica  with  a  binder  and  water  to  form  a  plastic  mass, 
moulding  the  mass  to  shape,  indurating  the  moulded 
product,  and  drying  the  indurated  product. 

GRANTED  JUNE  29th,  1926. 
I,5fl0, 423.— Glass-forming  Machine.  Albert  N. 
Cramer,  Toledo,  Ohio,  assignor  to  The  Owens  Pottle 
Company,  Toledo,  Ohio,  a  Corjioration  of  Ohio. 
Filed  Mav  9.  1S24.  Serial  No.  712,140.  18  Claims. 
(CI.  49—9.) 


6.  In  a  glass  blowing  machine,  the  combination  of  a 
blank  moukl  open  at  its  upper  end  to  receive  a  charge  of 
glass,  a  blowing  head  movable  into  engagement  with  the 
mould,  a  piston  in  said  head,  and  a  mould  capacity 
reducing  element  carried  by  said  piston  and  movable 
thereby  into  the  mould. 

1,500,481. — Continuously-revolving  Press.  Thomas 
Stenhouse  and  David  Stenhouse,  Washington,  Pa., 
assignors  to  Hazel-Atlas  Glass  Co.,  Wheeling,  W. 
Va.,  a  Corporation  of  West  Virginia.  Filed  May  12, 
1924.    Serial  No.  712,754.  21  Claims.  (CI.  49—35.) 
1.  In  a  glass  pressing  machine,  a  continuously  revolv- 
ing table,  a  plurality  of  moulds  carried  thereby,  a  plunger 
for  each  mould,  a  movable  member,  and  means  carried 
by  said  member  for  engaging  the  plungers  to  successively 
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raise  and  lower  them,  said  means  adapted  to  operate 
the  plungers  while  tlie  table  and  plungers  continue  to 
rotate. 


1,590,819. — Apparatus   and   Process   for  Making 
Sheet  Glass.     Frederick  Gelstliarp,  Tarentum, 
Pa.,  assignor  to  Pittsl)iu-gh  Plate  (Jlass  Company,  a 
Corporation  of  Pennsylvania.  Filed  October  7,  1924. 
Serial  No.  742,181.  "ll  Claims.    (CI.  49—3.) 
1.  In  a])paratus  for  the  manufacture  of  sheet  glass,  the 
combination  with  a  tank  or  rece])tacle  jM-ovided  with  an 
outlet,  so  as  to  permit  the  discharge  therethrough  of 
molten  glass  under  the  head  pressure  of  the  tank,  a 
stationary  spreading  table  in  position  to  receive  the 
molten  glass  from  said  outlet  of  a  width  much  greater 
than  that  of  said  outlet,  a  sizing  roll  oxer  the  table 
intermediate  the  ends  thereof,  a  pair  of  traction  rolls 
in  advance  of  the  sizing  roll  for  engaging  the  upper  and 
lower  sides  of  the  sheet  and  pulling  it  over  the  surface 
of  the  table  and  beneath  the  sizing  roll,  and  a  lehr  in 
advance  of  said  traction  rolls  pro\-ided  with  means  for 
carrying  the  glass  therethrough. 

1,5:0,820.— Apparatus  for   Making   Sheet  Glass. 

Frederick  Gelstharp,  TarcTitum,  Pa.,  assignor  to 
Pittsburgh  Plate  Glass  Com])any,  a  Corporation  of 
Pennsvlvania.  Filed  October  7,  1924.  Serial  No. 
742,182.    6  Claims.    (CI.  49—3.) 


•  9  ^  •  •  1 


1 .  In  apparatus  for  the  manul'acture  of  sheet  glass,  the 
combination  with  a  tank  or  receptacle  provided  with  an 
outlet  so  as  to  j)ermit  the  discharge  therethrough  of 


molten  glass  under  the  head  ])ress\u'e  in  the  tank,  a 
stationary  spreading  table  in  position  to  receive  the 
molten  glass  from  said  outlet  of  a  width  much  greater 
than  that  of  said  outlet,  a  pair  of  sizing  rolls  at  the 
forward  end  of  the  table  of  a  length  greater  than  the 
width  of  said  outlet,  and  a  lehr  in  advance  of  said  rolls. 
1,590,855. — Apparatus  for  Forming  Optical  Blanks. 
Thomas   Rotheram,   Creighton,   Pa.,  assignor  to 
Pittsburgh  Plate  Glass  Company,  a  Corporation  of 
Peniisvlvania.    Filed  Februarv  9,  1923.  Serial  No. 
618,087.    5  Claims.    (CI.  49—7.) 
1 .  The  combination  with  a  tunnel  heating  chamber 
provided  with  a  continuous  carrier  for  optical  blanks 
and  a  moulding  or  ]:)ressing  machine  adjacent  the  exit 
end  of  the  chamber,  of  automatic  transfer  means  be- 
tween the  carrier  and  the  pressing  machine,  and  reversing 
means  for  turning  the  blanks  upside  down  in  their 
passage  to  the  pressing  machine. 

1,590,864. — Rouge-feeding     Apparatus.  Jacob 
Soderberg,  Pittsbin-gh,  Pa.,  assignor  to  Pittsburgh 
Plate  Glass  Companv,  a  Corporation  of  Pennsylvania 
Filed  Julv  9,  1925."   Serial  No.  42,526.    3  Claims. 
(CI.  51—263.) 
1 .  In  combination  with  a  polishing  machine,  a  conduit 
containing  a  mixture  of  rouge  and  water  under  pressure, 
and  a  discharge  outlet  for  conducting  the  mixture  to 
said  machine  including  a  pipe  passing  through  the  wall 
of  the  conduit,  and  having  its  inner  end  extended 
into  such  conduit  to  a  point  remote  from  said  wall. 
1,590,924. — Method  of  and  Apparatus  for  Feeding 
Glass.      Orville   A.   Bridges,   Zanesville,  Ohio, 
assignor,  by  mesne  assignments,  to  Hartford-Empire 
Company,  Hartford,  Conn.,  a  Corporation  of  Dela- 
ware.   Filed  November  25, 1 918.  Serial  No.  264,015. 
22  Claims.    (CI.  49—55.) 


ee 


4.  The  method  of  serving  predetermined  quotas  of 
glass  from  a  mass  of  molten  glass  contained  within  a 
receptacle  having  a  bottom  flow  orifice,  which  consists 
in  permitting  a  body  of  glass  to  flow  by  gravity  through 
said  orifice,  in  inserting  a  punty  through  said  orifice  into 
said  body  of  glass  whereby  the  flow  through  said  orifice 
is  retarded  and  the  body  of  glass  depending  from  said 
orifice  is  transferred  to  and  su})])orted  by  said  punty,  in 
allowing  said  body  to  stretch  to  reduce  its  diameter  and 
to  form  a  to])  contracted  neck  thereto,  in  interru])ting 
the  flow  through  said  orifice  by  upward  movement  of 
said  punty  and  then  in  severing  said  neck  during  said 
upward  movement  and  ])ermitting  said  body  to  drop 
by  gravity. 

22.  Ajiparatus  for  feeding  molten  glass,  having  in 
combination  a  receptacle  having  an  opening  in  its  floor, 
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a  block  having  an  orifice  of  downwardly  decreasing 
diameter  in  said  opening,  a  refractory  ring  having  a 
similar  orifice  secured  below  the  block  and  a  reciprocating 
plunger  movable  in  the  outlet  formed  by  the  two  parts. 

GRANTED  JULY  6th,  1926. 
1,591,090. — Reversal  and  Control  of  Regenerative 
Furnaces.     George  H.  Isley,  Worcester,  Mass., 
assignor  to  Morgan  Construction  Company,  Wor- 
cester,  Mass.,   a   Corporation   of  Massachusetts. 
Filed   Februarv    15,    1923.    Serial   No.  619,185. 
14  Claims.    (CI.  263—15.) 
1.  Reversing  apparatus  for  a  gas  fired  regenerative 
furnace,  comprising  a  vahe  associated  with  the  gas 
regenerator  passages  of  the  furnace  for  re\'ersing  the 
gas  supply,  in  combination  with  independently  reversible 
blowing  devices  associated  respectively  with  each  of  the 
air  regenerative  passages  of  said  furnace. 
1,591,175. — Glass-working    Machinery.      Roy  D. 
Mailey  and  Wilford  J.  Winninghoff,  East  Orange, 
N.J.,  assignors  to  Cooper  Hewitt  Electric  Com- 
pany, Hoboken,  N.J.,  a  Corporation  of  New  Jersey. 
Filed   September   6,   1924.    Serial   No.  736,353. 
11  Claims.    (CI.  49—1.) 
1.  In  apparatus  for  joining  tubular  glass,  in  combina- 
tion means  for  heating  the  glass  at  and  near  the  points 
of  jointure,  means  for  \'arying  the  amount  of  heat 
emitted  from  said  heating  means,  and  means  for  varying 
the  pressure  of  the  atniosj)liere  within  the  joined  parts. 
1,591,179. — Process  of  and  Apparatus  for  Making 
Sheet  Glass  and  other  Articles.     Hubert  A. 
Mvers,  Toledo,  Ohio.   Filed  Julv  26,  1920.  Serial 
No.  399,163.    11  Claims.    (CI.  49—17.) 
5.  In  apparatus  for  making  sheet  glass,  the  combina- 
tion of  means  for  supplying  the  molten  glass,  means  for 
drawing  a  sheet  from  the  mass  of  molten  glass,  means 
for  deflecting  the  flirection  of  tra\  el  of  the  sheet  from 
a  vertical  plane  to  a  horizontal  plane,  a  shoe  over  which 
the  glass  travels  from  one  plane  to  the  other,  and  means 
for  interposing  a  preheated  fluid  between  the  glass  and 
the  surface  of  said  shoe,  thereby  to  prevent  the  sheet 
or  soft  glass  from  dragging  on  the  shoe,  thus  avoiding 
injur\'  to  the  surface  of  the  glass. 
1,591,831. — Glass-making    Machine.       Albert  A. 
Icenhour,    Detroit,    Mich.,    assignor   to  himself, 
Benjamin  F.  Neumann,  Emil  C.  Patzer,  and  Wesley 
E.  Garrison,  trustees,  all  of  Detroit,  Mich.  Filed 
November  8,  1922.   Serial  No.  599,700.   16  Claims 
(CI.  49—3.) 

1.  In  a  glass  machine,  a  bait,  means  to  lift  the  same 
to  draw  a  sheet  of  glass,  and  a  swingable  support  having 
asbestos  covered  rollers  to  receive  the  sheet  and  position 
it  for  entrance  to  the  lehr,  substantially  as  set  forth. 
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250,614.— Marking    Electric    Lamp    Bulbs,  etc 

British  Tl  lonison-IIouston  Co.,  Ltd.,  Crown  House 


A  machine  for  printing  a  mark  on  electric  lamp  bulbs, 
etc.,  operating  in  combination  with  a  second  machine, 
for  example  the  sealing-in  and  exhausting  machine, 
described  in  Specification  232,953,  is  provided  with  a 
transfer  mechanism  for  automatically  removing  the 
bulbs  from  the  printing-machine  and  delivering  them 
to  the  second  machine.  The  bulbs  11  are  placed  in  the 
holder  10  of  the  printing-machine,  where  a  nuirk  is 
applied  to  the  inside  by  a  vertically  operating  stamp  22, 
the  bulb  being  held  by  a  suction  device  28.  An  arm 
31  that  carries  the  suction  de\'ice  is  then  raised  to  lift 
the  bulb  from  the  holder  10,  and  then  swings  horizontally 
to  deliver  the  bulb  into  a  holder  58  of  the  sealing-in 
machine.  The  stamp  22  is  resiliently  mounted  on  the 
end  of  a  rod  18  adapted  to  be  reciprocated  by  a  cam- 
operated  lever  19,  and  is  held  in  its  lowest  position  by 
a  stop  63  while  being  inked  by  a  roller  51.  This  is 
mounted  cn  arms  52  telescoping  in  arms  53,  while  the 
roller  is  held  on  its  track  by  springs  65.  As  the  rod 
18  aj^proaches  its  lowest  position,  the  end  of  a  slot  in 
it  depresses  a  finger  47  and  a  member  48  against  the 
action  of  a  spring  66,  and  the  member  48  rocks  the  arms 
53  about  a  ])ivot  54  to  effect  the  inking  of  the  stamp. 
Ink  is  su])plied  to  the  roller  51  from  a  fountain  67  by 
means  of  a  roller  68  adapted  to  be  rotated  by  a  pawl  72 
mounted  on  an  arm  73  pivoted  on  the  shaft  of  the  roller 
and  o])erated  by  one  of  the  arms  53  striking  it.  In  its 
jiassage  to  the  stamp  the  roller  51  passes  o\-er  an  ink 
distributing  disc  64,  which  is  rotated  by  a  jiawl  carried 
by  a  bracket  84  attached  to  an  arm  53. 
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250,634.— Annealing  Glassware.    Fiink,  R.  L.,  Grove 
House,  Walton  Road,  East  Molesev,  Surrey.  Dee. 
13,  1924,  No.  2999.5.    (Class  51  (ii').) 
Annealing-ftu-naecs  ;   tunnel  furnaces. — Glass  articles 
are  conducted  singly  and  spaced  apart  through  a  number 
of  inclined  heating  and  cooling  chambers  in  an  atmos- 
phere  travelling   through   the   chambers   under  the 
tendency  of  the  heated  gases  to  rise,  the  direction  of  flow 
of  the  gases  being  in  some  chambers  the  same  as  and 
in  other  chambers  op])osite  to  the  direction  of  travel  of 
the  articles.    The  chambers  1  .  .  7  arc  arranged  side  by 
side  or  one  above  another,  and  are  connected  by  inclined 
curved  runways  11  .  .  16,  the  articles  being  carried  by 
conveyor  belts  8  supported  by  guides  9  in  each  chamber. 


Moulds,  construction  of ;  pressing. — A  mould  com- 
prises a  number  of  sections  ]iivoted  to  a  support  and  an 
operating  member  consisting  of  a  plunger  centrally 
arranged  with  res])ect  to  the  sections,  mo^•ement  of  the 
plunger  serving  to  open  or  close  the  sections.  The 
mould  is  adapted  for  use  with  any  of  the  usual  types 
of  automatic  presses  in  which  the  mould  is  carried  on  a 
rotary  table  5.  The  mould  sections  14  are  secured  to 
carriers  1 1  which  are  pivoted  on  the  table,  and  are  formed 
with  segmental  gears  13.  These  gears  engage  with  teeth 
formed  on  a  plunger  17  which  slides  in  a  guide  16  secured 
below  the  table  and  coaxial  with  the  mould.  The 
plunger  is  reciprocated  by  fixed  cams  A,  R  during  the 
rotation  of  the  table,  and  its  reciprocations  open  or 


The  delivery  end  of  each  chamber  is  arranged  above  the 
receiving  end  of  the  next  chamber,  and  the  runways  are 
sufficiently  inclined  to  allow  the  articles  to  slide  down 
them  by  gravity  and  be  })icked  up  by  the  conveyer 
belt  of  the  next  chamber,  the  articles  travelling  through 
the  chambers  and  runways  1,  11,  2,  12  ..  6,  16  to  the 
chamber  7  from  which  the  final  discharge  takes  place. 
Doors  or  valves  10  are  provided  along  each  chamber  to 
control  the  rate  of  flow  of  air  into  or  out  of  the  chambers 
and  burners  17  regulate  the  temperature  within  the 
chambers.  The  flow  of  gas  in  the  chambers  1  .  .  4  is 
in  the  same  direction  as  the  travel  of  the  articles  while 
in  the  chambers  5  .  .  7  it  is  in  the  opposite  direction ; 
the  rate  of  this  flow  may  be  separately  adjusted  in  the 
several  chambers  so  that  it  is  greater  than  equal  to  or 
less  than  the  rate  of  travel  of  the  articles.  The  air 
admitted  to  the  chambers  5,  6  may  be  preheated  and 
the  chambers  may  be  lined  or  covered  with  insulating 
material. 

250,659.— Glass  Manufacture.  Schmunk,  C.  E.,  300, 
Cornell  A\-cnuc,  Crafton,  Pennsylvania,  U.S.A. 
Jan.  14,  1925,  No.  1161.    (Class  .56.) 


FIG. I 


close  the  mould  sections.  A  cap  plate  D  fit«  on  to  the 
top  of  the  mould  sections  when  closed,  and  prevents 
them  from  spreading  under  the  pressure  of  the  pressing- 
plunger  C.  The  movement  of  the  plunger  17  to  o])cn 
the  mould  also  raises  the  finished  article  out  of  the 
mould. 

250,664.— Glass  Manufacture.  Rankin,  C.  H.,  1233, 
Main  Street,  Wellsburg,  West  Virginia,  U.S.A. 
Jan.  15,  1925,  No.  1247.    (Class  56.) 

FIC.I. 


l)(  li\cring  molten  metal. — Relates  to  a  feeder  of  (he 
kind  in  which  a  plunger  or  sleeve  is  moA'cable  to  and 
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from  a  discharge  orifice  and  an  adjustable  sto))  is  pro- 
vided to  limit  the  extent  of  the  mox  cment.  According 
to  the  in\-ention,  means  are^))ro\-idcd  for  ])criodically 
removing  from  and  returning  to  the  opcratix  c  position 
one  or  more  stops,  so  that  it  is  possible  to  deliver  a 
succession  of  "gobs"  or  mould  charges  of  different 
weights.  Means  are  also  provided  for  varying  the  cross- 
sectional  area  of  the  discharge  orifice,  and  for  controlling 
the  level  of  the  glass  around  the  reciprocating  plunger. 

Varying  the  plunger  stroke.  The  feeder  comprises  a 
forehearth  having  at  its  front  end  a  well  1,  Figs.  1  and  4, 
in  the  floor  of  which  is  the  discharge  orifice  2.  A  recipro- 
cating plunger  3  controls  the  formation  of  the  gobs  of 
glass  discharged  through  the  outlet,  and  a  sleeve  4, 
concentric  with  the  plunger  and  capable  of  vertical 
adjustment,  controls  the  flow  of  glass  to  the  orifice. 
The  plunger  3  is  carried  by  the  jjiston  rod  of  a  cylinder  7, 
and  is  reciprocated  by  the  admission  of  compressed  air 
to  the  ends  of  the  cylinder.  The  piston  6  has  a  tail  rod 
10  which  extends  beyond  the  cylinder  and  terminates 
in  a  collar  11.  The  device  for  limiting  the  stroke  of 
the  piston  consists  of  a  small  air  cylinder  15,  Fig.  1, 
arranged  with  its  axis  at  right  angles  to  the  cylinder  7 
and  carried  by  a  bracket  12  secured  to  the  cylinder. 
The  position  of  the  small  cylinder  15  is  adjustable 
vertically  by  means  of  a  screw  19,  and  the  piston  rod 
16  of  this  cylinder  can  be  moved  into  or  out  of  the  path 
of  the  collar  11.     Tlie  rod  16  thus  acts  as  a  stop  for 


limiting  the  movement  of  the  plunger  3,  and]ln'  mount- 
ing a  number  of  these  small  or  stop  cylinders  at  different 
heights,  it  is  possible  to  control  the  stroke  of  tlie  plunger 
3,  the  rods  16  projecting  either  above  or  below  the 
collar  )  1 .  Another  form  of  stop  consists  of  a  rod  24 
mounted  in  the  end  of  the  cylinder  7  and  secured  in  its 
adjusted  position  by  a  screw  25.  By  mounting  such  a 
stop  at  each  end  of  the  cylinder  7,  the  maximum  stroke 
of  the  plunger  can  be  limited,  lesser  variations  in  the 
stroke  being  controlled  by  the  cylinders  15.  Compressed 
air  for  operating  the  |)istons  of  the  cylinder  7  is  con- 
trolled by  means  of  a  timing-mechanism  comprising 


cams  26  which  operate  distril)uting-\alves  27,  and  the 
timing  of  the  cams  can  be  carried  by  mechanism  such 
as  that  described  in  Specification  213,351.  The  s|)eed 
at  which  the  plunger  3  mo\es  is  controlled  by  cushion 
valves  35  in  tlic  jiipe  lines  22,  23  between  the  \'al\  e  27 
and  the  ends  of  the  cylinder  7.  Each  valve  35  consists 
of  a  spring-operated  ball  which  admits  air  to,  but 
])revents  its  escape  from,  one  end  of  the  cylinder.  The 
escape  of  air  is  controlled  by  a  by-pass  valve  the  opening 
of  which  is  determined  by  a  wedge-shaped  member 
operated  by  a  small  air  cylinder.  The  regulation  of  the 
escape  of  the  air  controls  the  sjieed  of  the  ])iston  6 
and  therefore  of  the  plunger  3.  The  sleeve  4  may  be 
adjusted  vertically,  in  order  to  vary  its  distance  above 
the  floor  of  the  wheel  1,  by  means  of  a  wormwheel  51 
turned  by  a  handwheel  54.  Alternatively,  the  slee^'e 
may  be  moved  by  an  air  cylinder  58  the  movements  of 
its  piston  being  controlled  in  the  same  way  as  that  of 
the  ])iston  6. 

Varying  the  size  of  the  discharge  orihce.  The  outlet  2 
may  be  ex])anded  or  contracted  by  means  of  two  plates 
70,  Figs.  4  and  8,  ha\  ing  oj)posed  semicircidar  edges, 
which  slide  over  one  another  beneath  the  orifice.  The 
sej^aration  of  the  plates  is  controlled  by  an  air  cylinder 
63  the  piston  rod  of  which  is  connected  to  a  crosshead  65 
that  operates  levers  68  pivoted  to  the  plates  70.  The 
movement  of  the  plates  may  be  coordinated  with  that 
of  the  plunger  3. 

Feeding  glass  to  the  plunger.  For  controlling  the  level 
of  the  glass  in  the  well  1,  a  paddle-shaped  impeller  23, 
Fig.  4,  is  used  to  pro])el  the  glass  along  the  forehearth  71 
over  a  wall  72  into  the  well  1 ,  in  the  manner  described 
in  .Specification  105,672.     The  paddle  is  reciprocated 
horizontally  by  an  air  cylinder  78  and  vertically  by 
another  cylinder  75.   The  stroke  of  the  pistons  of  these 
cj'linders  is  varied  in  the  same  way  as  that  of  the  piston 
6,  so  that  the  path  of  the  paddle  can  be  varied  in  order 
to  regulate  the  amount  of  glass  fed  to  the  plunger. 
250,794.— Glass  Manufacture.    Marks,  E.  C.  R.,  57, 
Lincoln's  Inn  Fields,  London. — (Banner,  E.  ;  260, 
Hudson  Avenue,  Newark,  U.S.A.)   June  30,  1925, 
No.  1682S.     (Class  56.) 


Drawing ;  forming  reinforced  glass. — A  method  of 
forming  reinforced  sheet  glass  consists  in  flowing  molten 
glass  downwai-ds  in  two  layers,  passing  a  wire  fabric 
or  netting  between  the  layers,  and  causing  the  two  layers 
of  glass  to  come  into  contact  with  the  wire  netting  to 
form  a  single  sheet  enclosing  the  wire.    The  glass  flows 
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from  a  tank  1  into  a  forehearth  2  the  bottom  of  which 
is  formed  with  an  elongated  slot  or  discharge  opening  5. 
A  refractory  slab  8  is  supported  in  the  slot  5,  and  the 
glass  flows  down  the  sides  in  two  streams  b  which  unite 
at  the  bottom  to  form  a  single  sheet.  The  slab  is  formed 
with  an  opening  11  through  which  a  band  of  wire  netting 
12  drawn  from  a  roll  13,  is  passed.  The  wire  passes 
downwards,  and  a  reinforced  sheet  c  is  formed  by  the 
two  streams  b  of  glass  uniting  with  the  wire.  In  order 
to  prevent  the  formation  of  air  bubbles  in  the  sheet  and 
to  cause  the  glass  to  unite  with  the  wire,  air  is  exhausted 
from  the  space  11  within  the  slab.  A  chamber  formed 
by  walls  6  encloses  the  lower  ]mrt  of  tlie  slab  and  is 
heated  by  burners  23.  The  hot  gases  from  these  l)urners 
regulate  the  condition  of  the  glass  flowing  down  the  slab 
and  impart  a  fire  polish  to  the  finished  sheet. 
251,072.— Surfacing  Glass.  White,  A.  E.,  88,  Chan- 
cery Lane,  London. — (Pittsburgh  Plate  Glass  Co.  ; 
Friek  Building,  Pittsburg,  U.S.A.)  March  21,  1925, 
No.  7700.    (Class  60. 


In  a  machine  for  surfacing  glass,  etc.,  ha\  ing  a  sur- 
facing unit  mounted  and  guided  for  vertical  movement  on 
a  framework  and  comprising  a  A'crtieal  runner  shaft 
journaled  in  an  u|)right  easing,  a  runner  secured  to  tlie 
lower  end  of  the  shaft,  comiti-rbniimeing  mcjuis  and 
means  for  driving  Ihe  runner  shai't,  the  surfacing  unit 
is  rcleasal)ly  sus[)en(led  upon  llie  framework  so  as  to  be 
removable  bodily  therefrom.  The  arrangement  shown 
comprises  two  series  of  grinding  and  i)olishing  units 


suspended  over  tracks  10  for  cars  9,  which  carry  the 
glass  sheets  and  are  fitted  with  racks  11  actuated  by 
gears  12  to  move  the  ears  along,  each  unit  being  remov- 
ably mounted  on  a  casting  15  on  outward  extensions 
of  a  framework  1  .  .  8  extending  longitudinally  between 
the  trucks.  The  casing  20  of  each  grinding  unit  has 
trunnions  19  supported  in  hook  members  18  on  a  lever  16 
pivoted  at  17  to  the  coating  15  and  other  trunnions  25 
engaged  by  hook  members  26  on  pivoted  arms  27.  The 
weight  of  the  grinding  unit  is  counterbalanced  by  a 
weight  51  and  spring  52,  the  tension  of  which  is  adjust- 
able by  a  wheel  nut  56  on  the  threaded  end  of  the  rod  53 
connected  to  the  lever  16.  The  runner  shaft  21  is  mounted 
on  a  bearing  22  at  the  top  of  the  casing  20  and  a  bearing 
in  a  box  23  at  the  lower  end  of  the  casing,  and  is  driv  en 
b)^  a  motor  29  at  the  top  of  the  casing  through  reduction 
gearing  of  the  planet  ring  type.  A  pinion  30  on  the 
inotor  shaft  31  drives  a  number  of  planet  pinions  32 
mounted  on  a  disc  33  and  meshing  with  an  internal 
gear  34  on  the  easing.  The  disc  33  is  rigid  with  a 
sleeve  pinion  36  engaging  a  series  of  gears  37  which  mesh 
with  an  internal  gear  37a  on  the  easing  and  are  mounted 
on  a  disc  38  integral  with  the  runner  shaft  21.  The 
casing  20  and  gear  casing  are  filled  with  lubricating  oil, 
leakage  of  which  is  prevented  by  a  stuffing  box  39  below 
the  box  23  of  the  lower  bearing.  In  a  modification, 
the  runner  shaft  is  driven  from  the  motor  by  worm 
gearing.  A  rocking  driving  connection  is  provided  be- 
tween the  shaft  21  and  the  runner  40  to  enable  the  latter 
to  accommodate  itself  in  known  manner  to  the  surface 
of  the  glass.  The  shaft  21  terminates  in  a  block  44 
having  a  head  45  with  peripheral  teeth  engaging  teeth 
on  the  inner  periphere  of  a  collar  46,  which  is  secured 
by  bolts  47  to  the  runner  and  holds  the  head  45  in  place. 
The  lower  surface  of  the  head  45  is  of  convex  shape  and 
rests  on  a  plate  48.  Means  are  provided  whereby  all 
the  runnei-s  of  a  series  may  be  raised.  Each  lever  16  is 
fitted  with  a  headed  rod  57  connected  by  a  crank  58 
to  a  shaft  59  extending  along  the  series  of  machines. 
By  turning  the  shaft  59,  all  the  levers  16  are  pulled  down 
and  the  runners  lifted. 

251,138.— Glass  Manufacture.  Evans,  W.  E.,  27, 
Chancery  Lane,  London. — (Europaischer  Verband 
der  Flasehenfabriken  Ges.  ;  Diisseldorf,  Germany.) 
June  20,  1925,  No.  16013.    (Class  56.) 


FIG. 19 


FIG. 14. 
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Blowing. — Relates  to  a  machine  of  the  Owen  type 
in  which  seA  eral  bottles  are  made  at  the  same  time  by 
each  unit  of  moulds.  According  to  the  invention,  the 
moulding-spaces  in  each  mould  are  arranged  on  a  line 
which  is  transverse  to  the  radial  centre  line  of  the  arm 
carr}-ing  the  mould,  so  that  corresponding  moulding- 
sjjaces  on  each  ami  travel  in  the  same  path.  The 
invention  is  shown  apjjlied  to  a  machine  of  the  kind 
described  in  Specification  29251/12,  and  13356/13,  a 
plan  of  the  finishing  moulds  of  a  unit  being  shown  in 
Fig.  14.  Two  moulds  F  are  mounted  on  each  arm,  and 
each  mould  is  formed  with  two  mould  cavities  152  so 
that  four  bottles  are  blown  smiultaneously.  The  cavities 
152  are  arranged  on  a  line  perpendicular  to  a  radius  of 
the  machine  extending  between  the  moulds,  or  the 
cavities  may  be  arranged  on  the  arc  of  a  circle  concentric 
with  the  axis  about  which  the  machine  rotates.  The 
parison  mould  cavities  are  arranged  in  the  same  manner, 
and  all  travel  in  the  same  circle  H,  Fig.  19.  The  moulds 
thus  travel  in  substantially  the  same  path  through  the 
metal  in  the  rotating  tank  68,  and  metal  of  the  same 
temperature  and  consistency  will  be  supplied  to  all  the 
moulds. 

251,158. — Glass  Manufacture.  Tcnnant,  \V.  J.,  Ill, 
Hatton  Garden,  London. — (Lockwood,  L.  \.  ; 
165,  Broadwav,  New  York,  U.S.A.)  Aug.  20,  1925, 
Xo.  20918.    (Class  56.) 


Blowing. — Relates  to  bottle-making  machines  of  the 
Owens  type  and  consists  in  jiroviding  means  for  enabling 
such  a  machine  to  be  used  for  the  production  of  bottles 
having  internally-screwed  motiths.  The  machine  com- 
prises a  stationary'  central  pillar  A,  Fig.  ],  a  rotating 
frame  B  carrying  the  different  moulds,  and  means  for 
dipping  the  parison  moulds  F  into  a  rotating  tank  I  to 
enable  the  metal  to  be  sucked  into  the  parison  moulds. 
The  mandrel  for  forming  the  initial  opening  in  the 
parison  is  carried  by  a  head  J  which  is  carried  by  a 
tubular  shaft  Ji.  This  shaft  is  fomied  with  a  rack  3 
by  which  the  head  J  may  be  raised  and  lowered.  The 
mandrel  .J 3,  Fig.  7,  has  a  threaded  tip  I-  which  forms 
the  required  thread  in  the  mouths  of  the  bottles,  and 
it  also  has  a  threaded  shank  5  which  screws  into  a  nut 
.J2  mounted  in  the  head  J.  The  shank  5  extends  up- 
wardly as  a  smooth  stem  5a  which  engages  with  the 


lower  end  of  a  shaft  J*  journalcd  in  the  tubular  shaft 
Ji.  The  upper  end  of  the  shaft  J*  is  feathered  in  a  gear 
wheel  which  engages  a  rack  34,  Fig.  1,  secured  to  the 
piston  rod  of  a  cylinder  M  operated  by  compressed  air. 
In  operation,  the  mandrel  is  lowered  into  the  ring  mould 
E  by  a  toothed  segment  O,  which  engages  the  rack  3  on 
the  tubular  shaft  and  is  operated  by  suitable  cams. 
Air  is  admitted  to  the  cylinder  M  and  the  shaft  J*  is 
rotated,  so  that  the  mandrel  J*  is  also  rotated  and  is 
screwed  down  into  proper  relation  with  the  parts  25a 
of  the  ring  mould.  After  a  charge  of  metal  is  gathered 
by  suction  applied  through  passages  in  the  head  J, 
the  shaft  J*  is  rotated  in  the  reverse  direction,  so  that 
the  mandrel  is  screwed  out  of  the  thread  formed  in  the 
])arison.  The  tubular  shaft  J*  is  then  raised  to  lift 
the  head  J  away  from  the  ring  mould,  and  a  blowhead 
X  slides  over  the  ring  mould  to  com))lete  the  blowing  of 
the  parison. 

251,632. — Glass  Manufacture.    Ricchers,  F.,  5,  Ostcn- 
hellweg.  Dortmund,  Gernianv.    April  28,  1926,  No. 
11164.    Convention  date.  May  4,  1925.    (Class  56.) 
Rolling. — Relates  to  a  method  of  preventing  plate 
glass  from  warping  or  cracking  after  it  has  been  formed 
and  before  it  is  brouglit  into  tlie  lehr.    According  to  the 
invention,  a  glass  plate  is  partly  cooled  cr  heated,  after 
it  leaves  the  rolling-machine,  in  order  that  all  ])arts  of 
it  may  be  brought  to  a  sulwtantially  imiform  tempera- 
ture before  it  is  put  into  the  lehr.    The  plates  are  formed 
by  rollers  a  and  are  delivered  on  to  conveying  tables  b. 
The  forward  end  of  a  plate,  which  is  first  formed,  is 
cooler  than  the  rear  end,  and  this  difference  of  tempera- 
ture is  remo^•cd  either  by  heating  the  forward  part  of 
the  ])late  or  by  cooling  the  rear  part,  or  both. 
251,951.    Joining  Metal  to  Glass.    Xaamlooze  Ven- 
nootschap  Philips'  Gloeilanipcnfabrieken,  6,  Ennua- 
singel,  Eindhoven,  Holland.     April  1,  1926,  Xo. 
8921.    Convention  date.  May  11,  1925.    Not  yet 
accepted.    Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.    (Classes  39  (i),  39  (ii)  and  56.) 
An  alloy  to  be  used  for  sealing  in  or  to  glass  consists 
of  iron,  chromium,  and  aluminhmi.    Generally,  the  pro- 
j)ortion  of  aluminium  does  not  exceed  5  per  cent,  and 
may  be  less  than  1  per  cent.    A  suitable  composition 
consists  of  25  per  cent,  of  chromium,  0.5  per  cent,  of 
aluminium,  and  the  remainder  of  iron,  but  the  exact 
comjxjsition  will  vary  according  to  the  kind  of  glass 
used.    The  alloy  can  be  used  for  fixing  the  electrodes 
and  other  metal  parts  of  electric  discharge  tubes  to  the 
glass,  and  also  for  sealing  rods,  wires,  plates,  etc.,  in 
or  to  glass. 


NOTICE  TO  GLASS  MANUFACTURERS. 


GLASwS  HOUSE  POT  MAKER  requires  about  two 
or  three  months'  Pot-making  at  Works.  Will 
be  at  liberty  at  the  end  of  September.  First- 
class  workman,  high  class  references.  No 
objection  to  Continental  Works.  Apply  Fred 
Mayfield,  42,  Town  Street,  Tinsley,  Sheffield. 
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Latest   British  Patents. 

Applications  for  Patents. 

15653— June  22,  1926.  (Germany  June  22,  '25).  Scheidluiuer 
&  Giessing  Akt-Ges.  Slanufacture  of  refractory 
bricks. 

15740— June  22,   1926.     (Holland  June  25,  '25).  Naamlooze 

Vennootschap  Philip.s'  Gloeilanipenfabrieken.  Appa- 

ratu.s  for  sealing  wire  supports  in  glass  rod. 
15799— June  23,  1926.    (United  States  June  29,  '25).  British 

Thomson-Houston  Co.,  Ltd.    Frosting  Glass. 
15956— June  25.    1926.    W.  Taylor  Kapella  Ltd.    Pads  for 

polishing  glass,  &c. 
15962— June  25,  1926.    (United  States  Nov.  20,  '25)     H.  H. 

Bub  r.    Separating  dust  from  gases. 
16022— June  25,  1926.    R.  H.  Haddan.     (Corning  Glass  Works). 

Refractory  articles  or  castings. 
16027— June  25,  1926.    E.  R.  N.  Hyde.  Siphons. 
16053— June  25.   1926.    (Germany  June  25,  '25).    Dr.  Stien 

Glasfabrik  Akt-Ges.    Manufacture  of  moulds,  &c., 

for  manufacture  of  glass. 
16072— June  25,  1926.    V.  H.  Seymer.    \'ickers  Ltd.  Packing 

cases  for  bottles. 
16202— June  28,  1920.    C.  Whittle.    Method  of  hermetically 

sealing  bottles,  &c. 
16216 — June  28,  1926.    G.  Frenkel.    Closing  means  for  jars,  &c. 
16226— June  28,  1926.    H.  J.  Dallas.    Disc  for  seaHng  bottles, 

&c. 

16266— June  28,  1926.  L.  S.  Longenecker.  Refractory  blocks. 
16300 — June  29,  1926.    T.  Teisen.    Oil  firing  arrangement  for 

glass,   &c.,  furnaces. 
16455— June  30,  1926.    Siemens  &  Halske  Akt.  Ges.    Ueans  for 

testing  combustion  gases. 
16557— July   1,    1926.    R.   Haddan.    (Corniug  Glass  Works). 

Substances  transparent  to  ultra-violet  light. 
16564 — July  1.    J.  A.  Fullilove.    W.  Haddan.     Fixing  glass 

to  sloi^ing  roofs. 
16589 — July  1,  1926.    (Miller.  Inc.  W.  J.).    Machine  for  manu- 
facturing marbles,  &c. 
16620 — July  2,  1926.    Pax  Ivngineering  Co.    Froth  eliminating 

attac.jinent  for  bottle-filling,   &c.,  machines. 
16665— July  2,  1926.     Haddan  (Meinecke).     Bottle  closures. 
16954— July  7,  1926.     (United  States  Sept.  14,  '25).  Tucker, 

Reeves  &  Beatty.    Delivering  measured  quantities  of 

glass. 

16956— July  7,  1926.  J.  T.  Wood.  Wood's  Automatic  Glass 
Feeder  Co.,  Ltd.  Timing  apparatus  for  glass  feeding 
device,  etc. 

17497— Julv  13,  1926.  W.  R.  Hales.  Stoppers  for  bottles,  etc. 
17528— July  13,  1926.    (United  States  July  13,  '25.)  British 

Thomson-Houston  Co.,  Ltd.    Fusing  silica. 
17663— July  14,  1926.    F.  M.  Cupit.  N.C.Kennedy.  Production 

of  etching  transfers. 
17670 — July  14,  1926.    R.  H.  Carpmael.    Closure  for  containers, 

etc. 

17688 — -July  14,  1926.  T.  lisser.  Sprinkler  closure  device  for 
bottles,  etc. 

17777 — July  15,  1926.    R.  G.  Bailey.    Bottles,  etc. 
17792— July  16,  1926.    J.  Conti.  Mirrors. 

Specifications  Published. 

230846— March  14,  1924.    F.  Rosengarth.     Moulding  of  cells 

and  cases  from  glass  and  the  like. 
236926 — July  10,  1924.    Herzogenrather  Glaswerke  Biclieroux 

et  Cie  Ges.    Table  for  receiving  and  transferring 

rolled  glass  plates. 
240448 — September  24,  1924.    Libbey-Owens  Sheet  Glass  Co. 

Sheet-glass  drawing  apparatus. 
240489 — ,Sci)tember  24,  1924.     Briti.sh  Thomson-Houston  Co., 

Ltd.    Apparatus  for  and  method  of  making  vitreous 

sihca. 

242597 — November  6,  1924.  »Soc.  Anon,  d' Exploitation  dcs 
Brevets  Cou,sin  Dite  Ic  Chauffage  Industriel.  Air- 
blast  device  for  semi-water  gas  producers. 

243322 — November  22,  1924.  J.  Boucher  and  A.  Boucher. 
Glass  making  furnaces. 

247206 — February  27,  1925.    G.  Le  Roy.    Stained  glass. 


251632— May  4,  1925.    F.  Riechers.    Methods  and  plant  for 

manufacturing  plate  glass. 
249868— March  24,  1925.    British  Thomson- Houston  Co.,  Ltd. 

Apparatus  for  feeding  glass  biilbs  and  similar  articles 

into  a  machine. 

249894— April  19,  1924.    Divided  AppHcation  on  232625.  J. 

Paisseau.    vSupports  for  use  in  the  manufacture  of 

glass  or  enamel  beads. 
253675— May  7,  1925.    L.  T.  Payne.    Apparatus  for  delivering 

measured  quantities  of  liquid  by  volume  from  bottles 

and  similar  vessels. 
253789— August  8,  1925.      M.  M.  A.  De  GuedaUa.  Methods 

for  ornamenting  ordinary  or  crystal  glass. 
253844— March  25,  1926.    J.  H.  Reincke  and  Unipressure,  Ltd. 

Device  for  controlling  the  quantitj'  of  air  supplied 

to  a  furnace  in  dependence  of  the  constitution  of  the 

waste  products. 

254085— June  9,  1925.  A.  E.  White  (Mississippi  Glass  Co.). 
Sheet  (ila.ss  for  use  in  windows  and  the  like. 

254174 —  Aug.  1,  1925.     General  Electric  Co.    Manufacture  of 

glass. 

254175—  Aug.  1,  1925.    General  Electric  Co.    Manufactaire  of 

Glass. 

254380— March  31,  1925.  A.  McNish  and  Glass  Machinery  Cor- 
poration I<td.  Means  for  operating  valves  or  other 
mechanism  for  use,  more  particularly,  in  connection 
with  glass  moulding  machinery. 

254505 — June  25,  1925.  A  Breisig.  Blocks  for  regenerating 
chambers. 

254580— Oct.  30,  1925.  V.  F.  Feeny  (Illinois  Pacific  Glass  Co.). 
Process  of  annealing  glass. 

Specifications  Open  to  Public  inspection. 

263866 — June  20,  1925.  Soc.  Anon,  des  Manufactures  des  Glaces 
et  Produits  Chimiques  de  St.  Gobain,  Chaunj'  & 
Cirey.  Apparatus  for  the  manufacture  of  sheet 
glass. 

253947— Jime    22,    1925.    Scheidhauer  &  Giessing   Akt.  Ges. 

Process  for  the  manufacture  of  refractory  bricks  from 

chamotte  and  casting  clay  slips. 
254281— June  24,  1925.    Hartford  Empire  Co.  Apparatus  for 

feeding  molten  glass. 
254311 — June    25,    1925.    Naamlooze   Ve.ir.ootschap  Philips' 

Gloeilanipenfabrieken.    Apparatus  for  sealing  wire 

supports  in  a  glass  rod. 
254316— June  29,  1925.     British  Thomson-Houston  Co.,  Ltd. 

Methods  of  and  apparatus  for  frosting  glass  articles. 
254330— June  25,  1925.    Glasfabrik  Akt.  Ges.  and  Stein,  Dr. 

Proceeds  for  the  manufacture  of  moulds  or  tools  used 

in  the  manufacture  of  glass. 
255118— July  13,   1925.    British  Thomson-Houston  Co.,  Ltd. 

Apparatus  and  process  for  fusing  silica. 

Patents,  Trade  Marks,  Inventions. — Advice,  Handbook  and 
Consultations  free.  King's  Patent  Agency,  Ltd.,  Director 
B.  T.  King,  C.I.M.E.  ;  Regd.  Patent  Ageut,  G.B.,  U.S.,  and 
Canada,  146a,  Queen  Victoria  Street,  E.C.4,  and  6,  Quality 
Court  (near  Patent  Office),  London,  W.C.  39  vears'  references. 
'Phone  :    Cent.  682. 


"  Method  of  Getting  Viscous  Glass  Charges."  The  owners  of 
British  Patent  No.  131586  desire  to  dispo.se  of  the  same  or 
would  grant  a  licence  to  work  the  invention  on  royalty  terms. 
Particulars  mav  be  obtained  from  TECHNICAL  RECORDS 
LTD.,  of  59-60  Lincoln's  Inn  Fields,  London,  W.C. 2. 

"  Method  and  Apparatus  for  Separating  Quantities  of  Molten 
Glass  or  like  Material  from  Mass."  The  owners  of  British  I'atent 
No.  109,782  desire  to  dispose  of  the  same  or  would  grant  a 
licence  to  work  the  iuveiition  on  rovalty  terms.- — Particulars  ' 
may  be  obtained  from  TECHNICAL"  RlvCORDS,  LIMITED, 
of  59-60,  Lincoln's  Inn  Fields,  London,  W.C. 2. 


"  improvements  in  and  Connected  with  injector  Mechanism." 

The  owners  of  Briti.sh  Patent  No.  121,971  desire  to  dispose 
of  the  same  or  would  grant  a  licence  to  work  the  Invention  on 
roj'alty  terms.  Particulars  mav  be  obtained  from  TlvCHNICAL 
Rl';CORDS,  LIMITED,  59-60,'  Lincoln's  Inn  Fields,  London, 
W.C.2. 
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Ebitorial  Botes. 

Ill  the  August  issue  of  this  Journal  our  Citv  Corres- 
pondent dealt  with  tfie  Merehandi.se  Marks  Bill  and  its 
effeet  on  the  glass  intlustrv,  but  his  remarks  were  chiefly 
coneerned  with  the  attitude  and  arguments  adopted  and 
i  put  forward  by  that  section  of  the  business  community 
which  is  opposed  to  the  legislation  in  question. 

In  view  of  the  fact  that  the  opponents  of  the  Bill 
regarfl  its  progress  with  such  great  concern  and  that  in 
j  order  to  more  clearly  define  their  position  in  the  matter 
I  we  may  perhaps  generally  refer  to  them  as  being  the 
j  "  importing"  section,  the  commercial  interests  of  which 
^  are  naturally  to  a  large  extent  contrary  to  those  of 
I  Britisli  manufacturers,  we  feel  that  in  this  ))resent 
I  instance  an  explanation  of  the  other  \  iew  point  is 
necessary. 


For  some  time  past  the  general  public  of  this  country 
have  been  asked  in  numerous  ways  to  "  Buy  British," 
and  there  is  not  the  slightest  doubt  but  what  there  has 
been  a  most  decided  response  to  these  requests.  In  fact 
it  is  quite  safe  to  say  that  the  vast  majority  of  peo})le 
will  and  do  purchase  British  made  products  where\  er 
possible,  subject  to  them  being  available  at  ))rices 
which  are  reasonably  competitive  with  those  of  the 
imported  article. 

It  will  be  oln  ious,  of  course,  that  in  order  for  this 
"Buy  British"  movement  to  be  thoroughly  effective 
it  is  essential  that  the  jKirchasing  public  shotdd  have 
some  means  of  distinguishing  between  goods  of  British 
and  foreign  manufacture,  and  to  give  them  the  necessary 
facilities  to  do  so  is  the  object  of  the  ^lerchandise 
Marks  Bill,  which  will  "  require  an  indication  of  origin 
to  be  given  in  the  case  of  certain  ituported  goods." 

Many  foreign  made  articles  are  ^old  here  because  of 
the  impression  pre^'ailing  that  similar  goods  are  not 
made  in  this  country,  and  whilst,  naturally,  this  is 
certainly  true  in  some  cases,  the  Bill  should  do  much  to 
show  how  few  and  isolated  they  are. 

A  proposal  that  the  imported  articles  shotdd  be 
marked  prior  to  importation  has  met  with  considerable 
opposition,  although  in  many  instances,  we  may  take 
bottles  as  an  example,  such  marking  during  manufac- 
ture would  not  entail  the  slightest  extra  cost  nor  j)resent 
any  practical  diiJiculties,  but  would  give  the  additional 
adAantage  that  they  would  carry  this  foreign  brand 
during  the  whole  of  their  existence. 

Of  course,  it  is  not  suggested  that  this  method  is 
practicable  for  all  glassware,  as  obviously  many  objects 
would  be  defaced  by  marking  in  this  way,  but  there  are 
a  large  niunber  which  could  be  so  marked,  in  fact,  for 
which  it  is  the  only  feasible  method,  if  the  branding  is 
to  be  of  real  use. 

As  will  be  seen  from  our  Correspondent's  article 
last  mol^th,  there  is  also  decided  opposition  to  the 
"  marking  before  importation"  on  the  grounds  that  it 
will  interfere  with  the  re-export  trade  of  this  country. 
As  a  matter  of  fact,  we  understand  that  goods  definitely 
imported  for  re-export  will  not  be  affected  by  the 
Bill,  so  that  it  would  seem  as  if  this  objection  was 
without  real  foundation  and  could  be  obviated  with  little 
difficulty. 

The  Bill  is  simply  a  means  of  enabling  the  British 
public  to  assist  British  manufacturers  if  they  so  desire. 
It  is  not  in  any  way  in  the  nature  of  a  tariff  or  duty  and 
imposes  no  e.xtra  financial  handicap  on  imported  articles. 
Consequently  we  feel  that  if,  as  is  confidently  exjjccted 
by  its  sponsors,  the  Bill  will  help  British  manufacturers, 
then  our  Glass  Manufacturers  are  entitled  to  any 
advantages  that  might  accrue.  They  should  bear  in 
mind,  howcA'cr,  that  the  Bill  is  not  yet  passed,  and  that 
even  when  such  is  the  ease,  before  the  manufacturers 
in  any  industry  can  enjoy  the  benefits  an  api)lication 
for  an  Order  must  be  made,  and  that  any  such  aji])lica- 
tion  on  behalf  of  the  Glass  Trade  will  be  undoubtedly 
strongly  opposed  by  the  importing  interests. 

[Glass  ivill  deal  ivitli  all  matters  pertaiiiUiir  to  the 
industry  i)i  an  impartial  maimer,  cotisequeiitly  the 
Editor  does  not  necessarily  associate  himself  ivitli  the 
opinions  expressed  by  his  contributors.] 
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Practical  Notes  on  the  Thermal  Endurance 

of  Glass. 


By  H.  V.  E.  RENN. 


The  previous  articles  upon  this  subject  have  dealt 
with  the  properties  of  glass  that  affect  its  power  to 
withstand  inequality  of  temperature  according  to  the 
well-known  equation 

P        /  K 

F=          J  , 

aE     ^  sc 

where  F  is  the  thermal  co-efficient  of  endurance.  The 
factor  now  remaining  to  be  discussed  is  the  density,  s, 
which,  according  to  the  above  equation,  produces  an 
effect  inversely  proportionate  to  its  square  root. 

Density. 

By  no  means  an  unimportant  factor  in  the  thermal 
endurance,  the  density  is  of  interest  in  a  A  ariety  of 
other  ways.  The  wa\'es  and  cords,  technically  termed 
striae,  that  streak  throughout  the  mass  of  a  samjile  of 
glass  wanting  in  homogeneity,  correspond  to  those 
portions  of  the  sample  varying  in  density,  while  a 
knowledge  of  the  density  of  the  component  glasses  used 
in  the  manufacture  of  cased-glass  is  sometimes  an 
advantage.  Further,  in  the  manufacture  of  glass  for 
optical  purjioses  the  density  gives  a  measure  of  the 
refractive  index  in  both  similarly  constituted  compounds 
and  those  of  entirely  different  composition. 

In  determining  the  density  of  a  glass  it  is  necessary 
to  keep  in  mind  that  certain  glasses  are  quite  consider- 
ably affected  by  moistui'e.  When  precise  measurements 
by  weight  are  being  conducted  upon  glass  of  any  descrip- 
tion, attention  must  be  paid  to  the  state  of  the  surface 
of  the  glass,  since  a  film  of  moisture  is  condensed  upon 
it  depending  on  the  nature  of  the  glass  and  the  humidity 
of  the  atmosphere.  It  was  established  by  Kohlrausch 
that  the  glasses  which  condense  least  moisture  on  their 
surfaces  are  those  which  best  resist  the  attack  of  water. 
If  the  density  is  determined  by  the  usual  method  of 
weighing  the  substance  immersed  in  water,  then  the 
extent  to  which  the  glass  undergoes  solution  should  be 
known  with  precision.  The  extreme  solubility  of  some 
glasses,*  however,  render  it  necessary  to  employ  some 
neutral  lifpiid  such  as  toluene,  in  place  of  water. 

It  is  also  important  that  the  glass  shoukl  be  perfectly 
homogeneous.  This  is  evident  when  it  is  considered,  as 
pre\  iously  mentioned,  that  the  presence  of  striae  in  a 
glass  indicate  a  variation  in  density. 

The  effect  of  the  presence  of  strain  ui)on  the  density 
has  been  investigated  by  English  and  Turncr.f  A  scries 
of  glasses  were  examined  in  which  the  MgO  content 
was  gradually  increased,  one  sami)lc  (A)  being  taken 
from  a  rod  of  the  glass  which  had  been  air-cooled  onlv 


and  the  other  (B)  from  a  slab  which  had  been  annealed 
without  the  entire  elimination  of  the  strain.  The  density 
was  determined  on  the  two  samples  of  each  glass  in  the 
series  and  plotted  against  the  content  of  MgO,  as  shown 
in  Fig.  1. 
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*  rc-ddlc,  J.,  Soc.  (Mass  Tech.,  I!)20,  IV,  8  ;  Ivni;lisli  and  Tnnur 

J.,  vSoc.  Class  Tech.,  1920,  IV,  126. 
•|- J.  Soc.  Glas.s  Tech.,  1920,  IV,  15.3. 


The  curves  (approximate  only)  show  a  considerable 
difference  and  indicate  the  necessity  of  thorough  anneal- 
ing. The  rod  and  slab  were  subsequently  annealed  and 
the  densities  were  then  found  to  coincide,  as  indicated 
by  curve  C. 

For  the  purpose  of  the  density  test,  the  glass  sample 
was  crushed  and  sieved  and  the  portions  between  10- 
and  30-mesh  carefully  selected  and  annealed.  The 
annealing  process  was  carried  out  by  jilacing  a  powdered 
samj)le  in  a  hard  glass  tube,  heating  to  the  annealing 
temperature  and  allowing  to  cool  ^•ery  slowly.  The 
density  was  then  determined  u[)on  10  grammes  of  the 
sample  by  immersing,  according  to  the  solubility  and 
the  extent  of  corrosion  by  moisture,  in  either  toluene 
or  water  contained  in  a  specific  gravity  bottle.  All  air 
contained  between  the  ]:)articles  of  glass  were  removed 
by  pressure.  The  weighings  were  carried  out  at  the 
standard  temjxM'ature  of  20°  C. 

Relation  between  Density  and  Chemical  Composi- 
tion. 

A  great  amount  of  work  has  l)('en  done  upon  the 
relation  existing  bt-twccn  the  composition  of  glass  and 
its  density,  the  first  systematic  in\ cstigat  ions  pr()bal)ly 
being  those  of  \Vinkchnann  and  Schott.  As  was  the 
case  with  the  other  |)ropcrties  of  glass,  appropriate 
numerical  factors  were  assigned  to  the  oxides  by  means 
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of  which  the  density  could  be  computed  witli  tolerable 
accuracy.  Errors  between  obser\ed  and  calcvdated 
values,  however,  occurred  u])  to  10  per  cent.,  so  that 
obviously  further  work  remained  to  be  carried  out  upon 
the  subject.  This  has  been  done  comparatix  ely  recently 
and  by  the  use  of  a  revised  set  of  factors,  \  ery  close 
agreement  can  be  obtained  between  actual  and  calculated 
\'alues.  In  Winkebnann  and  Schott's  investigations  the 
formula  adopted  was 

100        pi       P2  P3 

  =  —  +  —  +  —  +  ... 

D         d^       da  da 
where  Pi,P2,  P3  denote  the  percentages  of  the  component 
oxides,  dj,  d,,      the  densities  to  be  attributed  to  them 
in  the  glass,  and  D  the  actual  density  of  the  glass. 

The  values  of  d  assigned  by  Winkelmann  and  Schott 
to  the  oxides  are  given  in  Table  I. 


SiOa 

B2O3 

ZnO 

PbO 

MgO 


7.0 
0.6 
2.8 
3.3 
4.1 


Table  I. 
.  .  2.3  BaO 
..  1.9  Xa,0 
..  5.9  K.,6 
.  .  9.6  CaO 
....  3.8  AI2O3 
The  investigators  pointed  out  that  the  quantities 
dj,  dj,  dg  are  by  no  means  identical  with  the  densities 
of  the  separate  oxides  before  combination,  and  that  if 
the  actual  densities  were  used  in  place  of  the  values 
given  for  d,  they  would  give  too  small  a  value  of  D. 
They  assumed  that  each  oxide  becomes  denser  by  the 
act  of  combination,  that  is,  there  is  a  diminution  of  the 
total  volume,  and  values  termed  "condensation" 
values  were  tabulated,  BaO  showing  the  largest  increase 
(40  per  cent.)  and  AsgOj  the  smallest  (0.2  per  cent.). 

The  factors  given  in  Table  I  were  employed  by 
Winkelmann  and  Schott  to  calculate  the  densitv  of 


error  exceeding  10  per  cent,  was  obtained  in  the  case  of 
a  zinc  borate,  while  with  a  lead  borate  the  error  was  of 
the  order  of  7  per  cent. 

A  list  of  certain  of  these  29  glasses  is  gi\'cn  in  Table  II. 

Peddle*  attempted  to  calculate  the  densities  of  certain 
glasses  by  use  of  Winkelmann  and  Schott's  factors,  but 
owing  to  the  considerable  discrepancy  between  calculated 
and  actual  \  alues,  he  concluded  that  the  ccpiation  was  of 
no  use  in  calculating  tlic  densities  of  glasses  containing 
an  abnormal  amount  of  any  constituent  oxide. 

Some  investigations  upon  the  relation  between  the 
density  of  a  glass  and  its  composition  were  carried  out 
by  Tillotson.f  From  available  data  and  from  extensive 
experimental  work,  it  was  shown  that  closer  agreement 
could  be  obtained  between  observed  and  calculated 
\'alues  if  certain  modilications  were  made  in  the  factors 
gi\'en  by  W'inkelmann. 

Again,  Bailliet  adxersely  criticised  Winkelmann's 
factors  antl  by  the  apj)lication  of  revised  factors  claimed 
to  obtain  even  better  agreement  than  Tillotson  had 
done.  Consideration  of  the  compositions  given  by 
Winkelmann  in  his  list  of  72  glasses,  led  to  the  conclusion 
that  they  were  not  based  on  analysis,  since  the  sum  of 
the  constituent  oxides  always  lay  between  99.9  and  100.1 
per  cent.  The  fact  that  there  were  no  traces  of  impurity 
normally  found  even  in  the  most  carefully  prepared 
glasses  was  also  taken  as  a  significant  indication  that 
the  results  were  obtained  by  re-calculation  to  the  100  per 
cent,  basis.  Proof  that  the  results  were  calculated  from 
the  batch  was  subsequently  found  in  a  paper  by 
Zschimmer§  which  led  Baillie  to  discard  Winkelmann's 
data  as  totally  inadequate  to  reproduce  experimental 
results  with  any  reasonable  degree  of  accuracy. 

It  was  at  first  decided  to  complete  Tillotson' s  list  of 
factors  as  the  latter  had  not  evaluated  factors  for  either 
lead  or  potassium  oxides,  but  it  was  found  that  if  com- 


Table  II. 


Composition  Per  Cent. 

Density. 

Glass 

Xo. 

SiOa 

B2O3 

ZnO 

PbO 

AI2O3 

NagO 

K2O 

CaO 

Observed. 

Calculated. 

Difference  %. 

4 

55.0 

17.0 

14.0 

14.0 

2.480 

2.60 

4.8 

5 

71.0 

14.0 

5.0 

10.0 

2. .370 

2.31 

2.5 

6 

67.3 

2.0 

7.0 

2.5 

14.0 

7.0 

2.585 

2.52 

2.5 

7 

73.8 

5.0 

3.5 

10.5 

7.0 

2.479 

2.50 

0.8 

8 

67.9 

5.8 

8.1 

1.0 

16.8 

2.629 

2.62 

0.3 

10 

58.7 

33.0 

8.0 

2.518 

2.51 

0.3 

11 

41.0 

59.0 

3.527 

3.17 

10.1 

16 

42.8 

52.0 

5.0 

3.691 

3.42 

7.3 

17 

45.2 

46.0 

1.0 

7.5 

3.. 578 

3.63 

1.5 

25 

70.6 

12.0 

17.0 

2.572 

2.54 

1.2 

3G 

72.0 

12.0 

5.0 

ll.O 

2.370 

2.32 

2.1 

20  glasses,  the  difference  between  the  \  alues  obtained 
and  the  actual  values  averaging  1.5  per  cent.,  the 
greatest  difference  amounting  to  4  per  cent.  Larger 
discrepancies  occurred,  however,  when  the  factors  were 
employed  to  calculate  the  densities  of  nine  glasses 
appearing  in  an  earlier  paper  by  Winkelmann.  An 


parative  results  wei'e  to  be  obtained  a  distinctly  lower 
value  for  combined  SiOa  was  necessary.    By  selecting 

*  J.  Soc.  Glass  Tech.,  1920,  Vol.  IV,  8. 

t  J.  Ind.  Eng.  Cliem.,  1911,  3,  897  ;   1912,  4,  820. 

i  J.  Soc.  Chera.  Ind.,  1921,  40,  141. 

§Z.  lilectrochem,  1905,  11,  629. 
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three  sets  of  melts  of  the  NagO-BaO-SiOg  series  pub- 
lished by  Tillotson,  hree  slightly  different  values  for 
SiOj  were  obtained,  and  from  these  it  was  possible  to 
calculate  values  for  NagO  and  BaO.  Similarly,  by  con- 
sideration of  Larsen's  data*  for  CaO-MgO-SiOa  melts 
and  by  using  the  previously  determined  value  for  SiOg, 
the  factors  for  CaO  and  MgO  were  evaluated. 

A  new  list  of  factors  was  arranged  on  this  basis  and 
is  shown  below  in  Table  III,  together  with  densities 
of  the  respective  oxides  in  the  free  state  and  the  values 
proposed  by  Tillotson. 


Table  III. 


Density  in  Free  State. 

Density  in  Combined  State. 

Oxide. 

Determined. 

Remarks. 

Tillotson. 

Baillie. 

SiOg 

2.22 

Deville  1855 

2.3 

2.24 

AI2O3 

3.85 

Rammels- 

burg 

2.75 

2.75 

6.69 

3.00 

B2O3 

1.79 

Clarke 

2,24 

2.90 

AS2O3 

3.74 

4.1 

3.33 

ZnO 

5.65 

Schroder 

5.9 

5.94 

BaO 

5.00 

Clarke 

7.0 

7.20 

CaO 

3.30 

Moissan 

4.1 

4.30 

MgO 

3.60 

Clarke  & 

Moissan 

4.0 

3.25 

PbO 

9.30 

Clarke 

9.6 

10.30 

KoO 

2.66 

2.8 

3.20 

Na20 

2.55 

2.8 

3.20 

In  the  absence  of  alkali  oxides  the  value  for  MgO  is 
taken  as  4.2.    As  the  basis  of  calculation,  Baillie  pro- 
posed to  adopt  instead  of  Winkelmann  and  Schott's 
well-known  formula,  the  modification 
A       Pj       P2  pg 
—  =  —  +  —  +  —  +  ... 
D       di       dg  dg 

where  A  is  the  sum  of  the  oxides  determined  by  chemical 
analysis.  The  errors  obtained  in  using  Baillie's  factors 
and  those  resulting  from  the  factors  of  both  Tillotson 
and  Winkelmann  are  summarised  in  Table  IV. 


Table  IV. 


Winkelmann. 

Tillotson. 

Baillie. 

Arithmetical  Mean  of 
Errors 

0.058 

0.029 

0.018 

Mean  Square  Error 

0.071 

0.041 

0.026 

Algebraical  Sum  of  Errors 

4.109 

0.729 

0.118 

English  and  Turner  have  carried  out  extensive 
invcstigationsf  upon  several  series  of  glasses  of  the 
tri-silicatc  type  having  the  general  fornuila  eSiOg,  xRO, 
yNagO  (where  x+y=2).  In  the  iirst  series,  lime  re- 
placed soda,  bringing  about  a  rise  in  density.  The 


♦Arner.  J.  Sci.,  1909,  28,  163. 

t  J.  Soc.  Glass  Tech.,  1920,  IV,  127,  153  ;   1921,  V,  277  •  1922 
VI,  228  ;   1923,  VII,  160. 


results  are  shown  in  Fig.  2,  where  the  densities  have 
been  plotted  against  molecular  percentage  composition. 


CO  2-44 


A 

B 

c 

0        2        4        6        8        10       12  14 
MOLECULES  PER  CENT 
Fig.  2. 

It  will  be  observed  that  apart  from  a  slight  curvature 
at  the  initial  extreme,  the  Curve  A  is  practically  a 
straight  line,  indicating  that  the  relationship  between 
density  and  chemical  composition  is  almost  a  linear 
one.  The  same  result  is  obtained  when  magnesia  re- 
places soda,  Curve  B,  except  that  the  density  diminishes 
instead  of  increasing  as  was  the  case  when  lime  replaced 
soda. 

In  the  case  of  Curve  C,  it  is  found  that  the  replace- 
ment of  soda  by  alumina  results  in  a  considerable 
decrease  in  the  density,  the  decrease  being  somewhat 
greater  than  with  the  magnesia  glasses  of  the  same 
molecular  type.  The  same  initial  curvature  is  fonnd  as 
with  the  calcium  and  magnesia  series. 

The  investigators  attempted  to  use  Winkelmann  and 
Schott's  factors  to  calculate  the  density  of  the  glasses 
in  the  series  examined,  but  discai'ded  them  as  useless. 
They  pointed  out  that  since  the  factor  given  for  magnesia 
is  greater  than  that  for  soda  (Table  I)  the  continuous 
replacement  of  soda  by  magnesia  would  bring  about  an 
increase  in  density  and,  as  is  shown  in  Fig.  2,  precisely 
the  opposite  result  was  obtained  by  experiment.  Peddle* 
commented  upon  this  and  confirmed  that  when  soda  is 
replaced  molecularly  by  magnesia  there  is  a  decrease 
in  density,  and  also  that  when  the  results  are  plotted  in 
terms  of  molecules  per  cent,  of  MgO,  a  straight  line  is 
obtained.  The  series  of  glasses  investigated  by  Peedle 
were  of  the  type  SSiOg,  xNagO,  yMgO,  the  results  ob- 
tained being  shown  in  Table  V. 

It  was  pointed  out  by  the  same  writer,  however,  that 
the  decrease  in  density  when  magnesia  replaces  soda 
molecularly  is  only  true  where  the  silica  remains  constant 
molecularly,  and  that  it  is  ])ossiblc  to  have  a  continuous 
increase  in  density  with  an  increase  of  magnesia.  Two 
series  of  glasses  were  quoted  in  order  to  illustrate  the 
))oint,  namely  : — 

(1)  lOOSiOj,  iONagO,  xMgO 

(2)  lOOSiOa,  20Na2O,  xMgO 

♦  J.  Soc.  Glass  Tech..  1920.  IV.  282. 
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vestigations  and  an  attempt  was  made  by  them  to 
deduce  a  new  set  of  factors.  It  was  assumed  that  siHca, 
in  combination  witli  silicates,  has  the  same  density  as 
in  the  pure  fused  state,  in  whicli  case  the  value  would 
be  2.206  (Chappuis).  The  remaining  factors  were 
deduced  by  the  method  described  by  the  investigators 
for  the  calculation  of  the  thermal  expansion  factors.* 
The  final  values  adopted  are  as  shown  in  Table  VI. 

Table  VI. 

SiOg    2.20 

NajO    3.47 

CaO    5.00 

MgO    3.38 

AI2O3    2.75 

Applied  to  the  soda-lime  alumina  and  soda-lime 
magnesia  series  of  glasses  investigated  by  English  and 
Turner,  very  close  agreement  is  obtained  between 
calculated  and  actual  values.  A  summary  of  the  results 
is  given  in  Table  VII,  together  with  the  results  obtained 
by  using  factors  deduced  by  other  investigators. 

By  comparing  the  results  obtained  by  application  of 
the  respective  sets  of  factors  it  will  be  seen  that,  while 
a  close  agreement  is  obtained  with  those  of  English  and 
Turner,  and  also  with  those  of  Baillie,  there  is  a  consider- 
able divergence  from  the  actual  density  values  when 
Tillotson's  factors  are  used,  especially  in  the  series  of 
soda-lime-magnesia  glasses  from  Nos.  9  to  331.  As 
will  be  seen  from  Table  III,  Tillotson  assigned  almost 
identical  values  to  lime  and  magnesia  so  that  it  can 
scarcely  be  expected  that  any  considerable  difference 
will  occur  in  the  calculated  densities  when  these  two 
oxides  replace  one  another  and  the  other  constituents 
remain  in  fairly  constant  pro]iortion.  There  is  less  to 
choose  between  the  results  of  English  and  Turner  and 
those  of  Baillie,  the  latter's  perhaps  being  slightly 
inferior. 

Although  it  is  hardly  to  be  expected  that  a  closer 


Table  VII. 


Composition  Per  Cent. 

Density. 

Glass. 

SiO^ 

CaO 

MgO 

NagO 

AI2O3 

A. 

B. 

C. 

D. 

9 

74.96 

9.36 

0.28 

14.88 

0.42 

2.4757 

2.470 

2.465 

2.474 

490 

74.76 

7.52 

1.64 

14.84 

0.93 

2.4637 

2.464 

2.476 

2.476 

491 

74.74 

6.43 

2.58 

14.98 

1.02 

2.4569 

2.456 

2.473 

2.473 

492 

75.58 

5.48 

3.66 

14.48 

0.87 

2.4496 

2.437 

2.460 

2.463 

493 

76.32 

3.82 

4.10 

14.58 

0.87 

2.4364 

2.426 

2.444 

2.460 

494 

76.00 

3.14 

4.85 

14.98 

0.90 

2.4265 

2.423 

2.445 

2.457 

331 

76.68 

0.14 

6.87 

15.78 

0.42 

2.4055 

2.414 

2.415 

2.474 

458 

73.98 

7.10 

11.66 

7.10 

2.4421 

2.439 

2.443 

2.460 

459 

74.25 

7.91 

12.72 

5.23 

2.4498 

2.443 

2.444 

2.460 

460 

74.13 

9.74 

13.54 

2.67 

2.4655 

2.465 

2.461 

2.475 

10 

74.59 

10.38 

14.22 

0.45 

2.4840 

2.478 

2.469 

2.488 

A.  Actual  values.  C.  Baillie. 

B.  English  and  Turner.  D.  Tillotson. 


Baillie's  factors  (Table  III)  had  not  been  determined  agreement  could  be  obtained  between  actual  and  cal- 
at  the  time  English  and  Turner  commenced  their  in-     «  j.  Soc  Glass  Tech.,  1920,  IV  118 


where  the  molecular  silica-soda  contact  remained  con- 
stant, while  the  magnesia  content  rose  from  5  to  40 
molecules.    In  the  latter  series  the  density  rose  from 

Table  V. 


Molecules. 


ss. 

SiO,. 

XaaO. 

MgO. 

Densitv 

A 

5 

1.75 

0.25 

2.453' 

B 

5 

1.625 

0.375 

2.448 

C 

5 

1.50 

0.50 

2.444 

D 

5 

1.375 

0.625 

2.439 

E 

5 

1.25 

0.75 

2.433 

F 

5 

1.00 

1.00 

2.421 

2.38  to  2.48  (approximately).  In  the  corresponding  lime 
series,  the  increase  was  much  greater,  the  density  rising 
from  2.41  to  2.66  (approximately).  Peddle  summarised 
his  results  as  follows  : — 

(a)  In  glasses  where  the  molecular  SiOj  and  NagO 
content  remains  constant,  increasing  the  molecular 
content  of  either  MgO  or  CaO  raises  the  density. 

(b)  Comparing  either  the  two  MgO  series  or  the  two 
CaO  series  where  the  SiO  3,  MgO  or  SiO  2,  CaO  content 
is  the  same  in  two  glasses,  the  one  with  the  higher 
molecular  XajO  content  will  have  the  higher  density. 

(c)  The  rate  of  increase  of  density  per  molecule  of 
CaO  added  is  much  greater  than  the  rate  of  increase  per 
molecule  of  MgO  added. 

(d)  The  rate  of  increase  of  density  diminishes  in 
both  the  MgO  and  CaO  glasses  as  the  amount  of  magnesia 
or  lime  increases,  and  this  diminution  is  most  marked 
in  the  series  containing  the  most  NagO. 

(e)  In  two  like  series  of  CaO  and  MgO  glasses,  the 
lime  glasses  have  a  higher  density  than  the  magnesia 
glasses. 
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culated  values,  certain  departures  are  observed  from  the 
formula  that  the  density  is  a  Hnear  function  of  the 
percentages  of  the  constituent  oxides,  wliich  seem  to 
indicate  that  the  additi\'e  relation  is  to  some  extent 
modified  according  to  the  constitution  of  the  glass. 
That  the  density  is  indeed  to  some  extent  a  constitutive 
jjroperty  was  jiointed  out  by  Peddle  in  his  investigations* 
upon  the  development  of  various  types  of  glass.  An 
example  of  this  is  given  in  the  two  series  of  glasses  of 
the  general  formula  lOOSiO.,,  20K2O,  xPbO  and  lOOSiOj, 
40K2O>  xPbO.  The  conclusion  drawn  from  the  results 
are  that  (a)  the  density  values  increase  as  the  molecular 
PbO  content  increases,  (b)  the  rate  of  increase  in  densit\' 
per  molecule  of  PbO  added  decreases  as  the  PbO  content 
rises,  and  (c)  the  rate  of  increase  in  density  is  greater 
in  the  series  containing  the  less  KgO. 

Somewhat  different  is  the  case  of  boric  oxide- 
containing  glasses.  It  has  already  been  mentioned  that 
large  discrepancies  occurred  between  actual  and  cal- 
culated values  when  Winkelmann  and  Schott's  factors 
were  used  to  calculate  the  densities  of  certain  boric 
oxide  glasses.  That  this  was  not  entirely  due  to  the 
injudicious  choice  of  factors  is  made  evident  in  the  light 
of  comparatively  recent  investigations!  upon  this  type 
of  glass.  Determinations  were  made  of  the  densities 
of  two  series  of  glasses  with  10  per  cent,  and  20  per  cent. 
XajO  respecti\ely  and  varying  proportions  of  BgOj. 
The  series  with  20  per  cent.  NajO  will  be  used  to  illus- 
trate the  effect  of  boric  oxide  upon  the  density,  the 
approximate  composition  being  given  in  Table  VIII, 
together  with  the  density  as  determined  by  the  method 
explained  earlier  in  this  article. 

Table  VIII. 


Glass. 

Composition  Per  Cent. 

Densit}'. 

SiOg 

AI2O3 

NagO 

CaO 

B2O3 

A 

79.84 

0.69 

19.46 

0.12 

2.3748 

B 

74.22 

0.93 

19.78 

0.14 

4.46 

2.4291 

C 

71.56 

1.00 

18.76 

0.10 

8.28 

2.4710 

D 

68.39 

1.01 

18.92 

0.12 

11.34 

2.4919 

E 

64.72 

0.72 

19.95 

0.14 

14.45 

2.5056 

F 

61.28 

0.74 

18.93 

0.11 

18.84 

2.5126 

G 

50.04 

0.78 

20.36 

0.08 

28.83 

2.4890 

H 

35.22 

0.84 

23.71 

0.16 

39,99 

2.4526 

I 

32.23 

0.84 

23.08 

0.22 

43.70 

2.4262 

The  density  is  foimd  to  rise  to  a  maximum  at  18.84 
per  cent,  lifi^,  and  then  to  fall  off  considerably.  The 
occurrence  of  a  maximum  point  in  the  density  is  some- 
what unique  in  character,  being  observed  only  with  this 
type  of  glass,  but  the  density  is  by  no  means  the  only 
property  in  which  it  occurs.  Maxima  are  also  noted 
in  the  case  of  the  refractive  index  and  annealing  tem- 
j)eratuie,  while  a  mininunu  occurs  in  the  co-eHicient  of 
expansion. 

The  maximinu  density  point  is  exemplified  better  in 
graphical  form  in  Fig. 

It  is  (|uite  obvious  that  the  density  factors  assigned 
to  boric  oxide  by  the  various  investigators  are  useless 

•  J.  Soc.  Gla.ss  Tech.,  1920-21. 

t  English  and  Turner,  J.,  Soc.  Glass  Tech.,  1923,  VII,  160 


when  an  attempt  is  made  to  calculate  the  densities  of 
glasses  of  this  type.  The  calculated  densities  will  rise 
continuously  and  are  therefore  comparative  with  the 
actual  values  only  over  a  very  limited  range. 


16  24  32 

B2O3  PER  CENT 
Fig.  3. 


40 


48 


It  should  be  borne  in  mind  by  those  who  have  occasion 
to  determine  the  density  of  a  glass  by  calculation  that 
the  factors  assigned  to  the  oxides  have  been  obtained 
for  the  most  part  empirically  and  with  an  inadequate 
knowledge  of  the  constitution  of  glass.  Until  further 
research  has  disclosed  the  exact  relation  between  the 
jjroperties  of  glass  and  its  chemical  constitution,  any 
but  experimental  determinations  should  be  avoided. 


For  Breaking  down 
Glass  Gullet 

the  Sturtevant  Roil  Jaw  Fine  Crusher  is  the  ideal 
machine.  It  can  be  adjusted  to  give  a  coarse  or 
fine  product,  and  the  mechanism  ensures  smooth 
running,  slow  speed,  and  the  minimum  of  power 
Write  fjr  free  leaflet  G.L.  1541. 


TURTEVANT 


^.^O.  Ltd. 
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Glass  Etching  by  Hydroflounc  Acid. 

Minute  Observations, 

By  JAMES  SCOTT,  M.S.C.I.,  M.A.C.S.,  M.E.H.A. 


Of  the  two  methods  practically  and  extensively 
adopted  for  the  etchmg  of  glass,  namely,  by  means  of 
sandblasts,  and  hydrofluoric  acid,  respectively,  that 
followed  in  the  second  process  is  by  far  the  most  interest- 
ing. As  it  is  worth  minute  and  chemical  observation, 
I  propose  to  go  fully  into  its  various  features. 

Hydrofluoric  acid  is,  I  believe,  the  only  agent  which  is 
obviously  destructive  to  glass.  Although  there  are  many 
substances  which  gradually  decompose  it  after  being  in 
direct  contact  with  it  for  prolonged  periods,  hydrofluoric 
acid  stands  essentially  alone  in  acting  within  a  few 
moments. 

There  is  a  mineral  known  synonymously  as  fluor-spar, 
calcium  fluoride,  and  calcium  fluate.  It  is  found  in 
various  colours — grey,  white,  blue,  green,  yellow,  purple, 


Fig.  I. 

Glass  sheet  etched  by  vapour  fumes  of  hydrofluoric  acid 
for  a  few  moments. 

black,  etc. — and  in  conditions  which  are  earthy,  nodular, 
lamellar,  or  crystallised  as  cubes,  octahedra,  rhomboids, 
and  dodecahedra,  the  best  V)eing  transparent  white. 
Upon  powdering  a  quantity  of  this  compound,  placing 
it  in  a  leaden  or  j)latinum  basin,  or  similarly  suitable 
receptacle,  and  then  poin-ing  over  it  a  proportional 
amount  of  strong  sulphuric  acid,  it  is  caused  to  yield  a 
suffocating  vapour-laden  gas  known  as  hydrofluoric 
acid.  This  is  so  injurious  to  the  eyes,  especially,  that 
the  greatest  care  has  to  be  exercised  when  working  with 
it,  either  industrially  or  experimentally.  The  fluid  will 
cause  malignant  skin  ulcers. 

It  is  really  analogous  with  hydrochloric  acid,  and  like 


that  product  possesses  an  aflinity  for  water,  forming  with 
it  the  ordinary  commercial  lluiil. 

The  best  proportions  of  the  two  materials  necessary 
for  its  jiroduction  are  : — 

Calcium  fluoride       .  .        .  .        J  ounce 
Sulphuric  acid         .  .        .  .        I  ,, 
A  gentle  heat  is  required  beneath  the  container  in 
order  to  force  the  mixture  to  yield  its  full  proportion  of 
acid. 

The  gaseous  element,  fluorine,  which  has  never  been 
purely  isolated,  undoubtedly  resembles  hydrochloric  acid 
gas,  and  discloses  similar  properties  ;  the  silicates, 
especially,  are  liable  to  \  iolent  decomposition  by  its 
means,  more  particularly  when  a  certain  percentage 
of  \\ater  is  combined  with  it  (as  is  the  case  with  the 


Fig.  2. 

Glass  sheet  etched  for  a  few  moments  by  solution  of 
hydrofluoric    acid.      Rhombic    crystals    in    a  stippled 
ground  work.  Permanent. 

industrial  acid),  so  that  its  acti\'ities  are  concentrated 
and  capable  of  being  easily  manipulated.  Glass  being  a 
mixture  of  various  silicates  according  to  whether  soda, 
lime,  etc.,  are  used  in  its  composition,  the  glaze  of 
earthenware,  and  to  a  lesser  degree  the  aluminiiun- 
silicate  (i.e.  clay)  body,  of  the  same  goods,  are  all 
amenable  to  the  corrosive  influences  of  hydrofluoric 
acid,  which  is  a  clear  white  liquid  as  bought. 

It  is  customary,  when  etching  small  panes  of  glass, 
glass  bottles,  and  other  articles  made  of  glass,  to  cover 
the  substance  with  a  thii\  film  of  melted  paraflin  wax, 
either  })y  first  warming  the  glass  and  then  rubl)ing  the 
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solid,  or  frozen,  wax  over  its  surface,  pouring  the  melted 
wax  thereupon,  or  dipping  them  momentarily  into  a 
solution  of  melted  wax. 

For  the  larger  kinds  of  etching,  stencils — consisting 
of  designs,  lettering,  and  other  figurings,  as  required — 
of  paper,  foil,  and  so  on,  are  first  temporarily  stuck  upon 
the  surfaces  of  the  materials  to  be  etched.  Subsequent 
to  the  ajiplication  of  the  paraffin  wax  laj^er  upon  the 
goods,  and  its  cooling  and  solidification,  the  stencils  are 
peeled  off  carefully,  thereby  exposing  certain  naked 
areas  for  the  acid.  For  the  finest  work,  however,  a 
uniformly  cooled  film  of  paraffin  wax  is  skilfully 
engraved  with  the  desired  lettering  or  design. 

Whatever  may  be  the  selected  preparatory  treatment, 
it  must  be  noted  that  etching  of  the  bared  glass  can  be 
undertaken  either  by  exposing  it  to  the  fumes  of  hydro- 
fluoric acid,  or  an  aqueous  solution  of  the  same  jjroduct. 
If  the  glass  is  suspended  over  a  vessel  containing  the 
latter  form  of  the  substance,  the  rising  vapour  will 
attack  it  immediately,  and  not  simultaneously  cause  any 
dislodgement  of  siliceous  jsarticles.   On  the  other  hand 


Fig.  3. 

Glass  sheet  etched  several  minutes  by  solution  of  hydro= 
fluoric  acid. 


in  the  event  of  the  aqueous  acid  being  allowed  to  come 
into  contact  with  the  glass,  a  definite  proportion  of  the 
silicates  are  dissohed  out  of  it  by  this  exceptionally 
corrosive  material. 

A  method  has  been  in  vogue  for  some  years,  in  which 
the  use  of  paper  or  other  stencils  is  involved,  the  same 
having  been  so  prepared  with  hydrofluoric  acid  that 
when  the  stencil  is  moistened  in  water,  and  then  sjiread 
upon  glass,  its  action  is  engendered  in  the  usual  way, 
and  etching  follows. 

Some  very  beautiful  permanent  results  can  be 
obtained  by  niani|)ulatiMg  silica-glass,  or  any  other 
variety  of  the  suf)stanec  with  hydrofluoric  acid  in 
suitable  apparatus,  thereby  producing  hydrofluo  silicic 


acid,  which  is  at  first  gelatinous,  but  finally  becomes 
solid. 

Bones,  both  human  and  other  calcic  kinds,  contain 
a  definite  proportion  of  calcium  fluoride  in  their  com- 
position. The  same  substance — fluorine  in  combination — 
also  occurs  in  many  plants  and  other  organic  growths  ; 
and  it  is  quite  probable  that  a  great  deal  of  the  pro- 
gressive destruction  of  glass — extending,  maybe,  over 
very  long  periods,  e.g.  bottles  containing  certain  liquids, 
etc. — is  occasioned  by  the  slow  susceptibility  of  its 
jjarticles  to  the  action  of  dilute  hydrofluoric  acid  evolved 
therein  by  the  chemical  reactions  of  various  contents  ; 
the  glass,  in  some  places,  first  becoming  minutely 
granular,  and  finally  crystalline,  with  the  capacity,  or 
fault,  of  chipping  away  from  the  main  homogeneous 
mass.  This  idea  is,  of  course,  quite  speculative,  but  is 
I)ut  forward  after  several  years'  close  study  of  glass  and 
glazed  objects. 

Coming  to  a  consideration  of  the  microscopical  aspect 
of  the  subject,  I  wish  to  say  that  anyone  who  will  take 
the  trouble  to  gather  together  a  number  of  pieces  of 
etched  glass — from  panes  of  screens,  windows,  lamps, 
etc.,  and  spirit  and  other  bottles — would  eventually 
become  possessed  of  a  collection  of  very  pretty,  endur- 
able, minute  spectacles. 

Viewed  from  a  practical  standpoint  such  an  accumula- 
tion would  jJossess  great  attraction,  because  it  would 
enable  the  owner  to  more  completely  understand  the 
real  action  of  hydrofluoric  acid  upon  glass  than  can, 
perhaps,  be  obtained  by  ordinary  examination,  un- 
assisted by  the  use  of  magnifying  instruments. 

I  have  learnt,  by  close  observation  of  the  effects  of 
hydrofluoric  acid  on  glass,  that  the  finest  results  occur 
when  the  surface  is  exposed  for  a  few  minutes  to  the 
action  of  the  fumes  discharged  from  the  liquid  A'ariety 
of  the  acid.  The  higher  the  glass  is  above  the  source 
of  gas,  the  shallower  are  the  results,  the  minute  figurings 
being  more  closely  set  together,  and  the  general  appear- 
ance of  the  whole  {io  the  naked  eye)  having  a  better, 
smoother,  frost-like,  opaque  appearance.  A  reproduc- 
tion of  one  phase  of  this  development  is  shown  in  Fig.  1  ; 
but  it  should  be  borne  in  mind  that  the  reader  could  find 
numerous  diversions  therefrom. 

If,  instead  of  the  fumes  alone  being  permitted  to 
act  on  the  glass,  the  common  liquid  hydrofluoric  acid 
comes  into  contact  with  it,  very  bold  erj^stalline  figures 
will  stand  up  in  neat,  pretty  relief  on  the  surface,  these 
being  quite  intact  and  permanent.  An  example  is 
depicted  in  Fig.  2. 

By  giving  the  glass  a  longer  experience  of  mutual 
operation  with  the  hydrofluoric  acid  many  of  the  crystals 
will  flake  off,  owing  to  the  acid  eating  its  way  under- 
neath them  as  they  are  produced  by  its  own  action  ; 
and  then  the  effect  becomes  still  more  complicated, 
because,  in  this  case,  we  have  not  only  upstanding, 
fixed  crystals,  but  depressions  due  to  the  consumption, 
or  removal,  of  several  of  the  glass  particles  thus  isolated. 
Fig.  3  shows  this  result. 

The  results  just  illustrated  arc  in  nuirked  contradiction 
to  those  obtained  by  the  use  of  the  sand-blast  ;  in  this 
ease,  no  trace  of  crystalline  configuration  will  be  found, 
but  merely  irregular  mechanical  jMtting  and  ridging  of 
the  surface. 
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The  Annealing  of  Glass. 

A  Non-Technical  Presentation.* 

By  a.  N.  FINN. 


Introduction. 

The  rapid  reduction  in  the  temperature  of  glass  which 
is  incident  to  practically  all  commercial  moulding  almost 
invariably  produces  a  condition  in  the  glass  commonly 
known  as  "  strain." f  This  condition  must,  in  general, 
be  removed  before  the  ware  is  satisfactory  for  commer- 
cial purposes,  and  its  removal  is  called  annealing  or 
tempering.  + 

Strain  is  due  to  an  inelastic  yielding  under  the  stresses 
developed  within  the  body  of  the  glass  while  cooling, 
because  at  any  moment  during  this  tune  the  different 
parts  of  the  body  are  not  contracting  at  the  same  rate. 
During  moulding  the  surface  of  the  liot  glass  coming 
in  contact  with  the  relatively  cold  mould  shrinks  or 
contracts  very  rajjidly  and  is  quickly  cooled  to  a  tem- 
perature at  which  the  glass  is  rigid.  The  interior  loses 
its  heat  more  slowly  and,  consequently,  contracts  less 
rapidly  than  the  surface,  which  must,  therefore,  if  the 
stresses  become  large  enough,  either  crack  or  yield 
inelastically. 

After  the  surface  becomes  rigid  or  at  least  practically 
so,  it  does  not  yield  readily  to  any  force  applied  to  it 
and  tends  to  resist  the  contraction  of  the  hotter  and 
relatively  soft  interior  as  it  continues  to  cool  and  con- 
tract. This  jiroduces  stresses  in  the  glass,  the  surface 
usually  being  compressed  while  the  interior  is  dilated. 
If  these  stresses  exceed  the  strength  of  the  glass,  it  will 
break.  This  may  occur  either  during  the  initial  cooling 
or  subsequently  whenever  the  glass  is  subjected  to 
sudden  temperature  changes,  such  as  those  resulting 
from  the  action  of  hot  or  cold  water.  In  order  to  reduce 
the  liability  of  breakage  of  ordinary  ware  to  a  minimum, 
glass  must  be  annealed. 

The  annealing  of  glass  consists  of  two  fundamental 
steps.  The  first  is  to  heat  it  to  such  a  temperature  that 
the  entire  body  of  the  glass  becomes  sulFiciently  soft 
to  permit  it  to  yield.  Then,  if  suflicient  time  be  allowed, 
the  stresses  developed  during  moulding  will  disappear. 
The  second  is  to  cool  it  so  slowly  that  the  tcmpcratui'e 
differences  between  the  interior  of  the  glass  and  its 
surfaces,  with  the  consefjuent  differences  in  contraction, 
are  not  great  enough  to  produce  objectionable  strain. 

The  Annealing  Range. 

In  order  to  anneal  glass  most  successfully,  it  is 
necessary  to  know  the  temperature  range  in  which  it 

♦Published  by  permissionof  the  Director,  Bureau  of  Standards, 
and  the  American  Ceramic  Society.  I'resented  at  the  Annual 
Meeting,  -American  Ceramic  Society,  .Atlanta,  Ga.,  Feb.,  1926. 
(Glass  Division.) 

t'rhis  is  permanent  strain  and  should  not  be  confused  with 
temporary  strain  resulting  from  the  application  of  e. 'eternal 
force  or  temperature  differences. 

J  Tempering  sometimes  means  the  intentional  introduction  of 
strain,  as,  e.<^.,  in  the  heat  treatment  of  glass  to  produce  special 
physical  properties. 


can  be  done.  At  too  high  a  temperature  the  glass  will 
soften  so  much  that  it  will  lose  its  shape.  If  the  tem- 
|)eraturc  is  too  low,  either  an  excessi\  e  amount  of  time 
will  be  ic(|uircd  or  the  glass  will  not  be  annealed. 
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Fig.  1. 

Thermal   expansion   curves   of  six  glasses. 
Sec  Table  I  for  compositions. 

Se\'eral  methods  ha\'e  been  recommended  for  deter- 
mining the  annealing  temperature  for  a  glass.  Among 
them  the  "cut  and  try"  method,  the  bending  rod 
method,*  the  method  of  observing  the  glass  in  polarised 
light  during  heating,f  the  location  of  the  region  of 
abnormal  heat  absorption, t  and  the  measurement  of 
the  variation  of  the  expansivity  with  teini)erature§  may 
be  mentioned. 

Of  these  the  last  two  seem,  in  general,  to  be  most 
satisfactory.  The  heat  absorption  method  not  only 
locates  the  annealing  range  but  also  gi\  es  an  idea  as 
to  how  the  particular  sample  was  annealed.  The  ther- 
mal expansion  method  gi\  cs,  in  addition  to  the  anneal- 
ing range,  dclinitc  information  regarding  the  thermal 
ex])ansion  of  the  glass. 

Figure  1  is  taken  frcm  data  obtained  at  the  Bureau 


*  linglish  and  Turner,  Jour.  Soc.  Glass  Tech.,  2,  90  (1918). 

fTool  and  Valasek,  Bur.  Stand.,  Sci.  Paper,  No.  358  (1920); 
Adams  and  M'illiamson,  Jour.  Frai.k.  Inst.,  190,  597 — 631; 
835—70  (1920). 

JTool  and  liichlin.  Jour.  Amer.  Ceram.  Soc,  8,  1 — 17  (1925)  ; 
Jour.  Ofy.  Soc.  0/  .Am.  and  Rev.  Sci.  Inst.,  8.  419—49  (1924). 
§  Peters  and  Cragoe,  Ihir.  Stand.,  Sci.  Paper.  Xo.  393  (1920). 
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Another  Scientific  Development 

THE  HARTFORD  LEHR 

IS  CREATING 

A  NEW  STANDARD  OF  ANNEALING 


THE  HARTFORD  LEHR 

1 .  Gives  "  GRADE  A  "  ANNEALING  AT  ALL  TIMES. 

2.  Saves  FUEL  (as  high  as  85%  saving  has  been  shown). 

3.  „     WARE  (No  "  Lehr  Loss  •'). 

4.  LABOUR. 

5.  „  SPACE. 

6.  ,.    UPKEEP  EXPENSE. 

The  British  Hartford-Fairmont  Syndicate  Ltd. 

142-143  Audrey  House,  Ely  Place,  London,  E.C.I. 
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of  Standards*  and  shows  the  thermal  expansion  curves 
of  several  commercial  glasses  whose  approximate  com- 
positions are  gi\'en  in  Table  I. 

It  will  be  noted  that  all  the  cur\'es  are  similar  excc])t 
No.  1.  This  similarity  consists  of  a  fairly  straiglit  line 
from  a  to  b  (indicating  a  uniform  expansion  in  that 
temperature  range),  an  abrupt  change  at  b  (indicating 
an  increased  rate  of  expansion)  and  a  reversal  of  direc- 
tion at  c  (indicating  a  material  softening  of  the  glass). 


Table  I. 

Approximate  Percentage  Composition  of  Glasses 
Xos.  1 — 6. 


SiOj    CaO    MgO  XajO  AloOg 

1 

74         5  3 

17 

1 

2* 

74         6  3 

17 

3 

72       11  — 

17 

4 

72       15  1 

12 

5 

Lead  Tubing 

6 

81       —  — 

5 

2 

12 

*  Computed  from  batch  composition. 


The  ordinary'  commercial  annealing  range  of  any  of 
these  glasses  (except  No.  1 )  is  between  the  points  b  and 
c.  However,  since  the  "yield"  or  "flow"  of  the 
glass  at  b  is  very  slow,  it  would  take  at  least  several 
hours  to  anneal  it  at  this  temperature.  At  c  the  "  yield  " 
is  usually  very  rapid  and  the  stresses  or  "  strain  "  in 
the  glass  will  be  dissipated  almost  as  soon  as  the  glass 
reaches  this  point. 

Curve  1  does  not  show  an  increase  in  the  rate  of 
expansion  comparable  with  the  section  b  c  of  the  curves 
for  the  other  glasses,  since  the  available  data  show  that 
the  rate  of  expansion  of  this  glass  is  practically  imiform 
from  room  temperature  to  its  softening  point.  From 
such  a  curve  it  is  impossible  to  determine  the  whole 
range  in  which  the  glass  could  be  annealed,  but  it  does 
locate  a  very  narrow  range  (about  512°  C,  954°  F.)  near 
an  apparent  softening  point.  The  use  of  this  narrow 
range  would  require  very  accurate  temperature  control 
in  order  to  anneal  the  glass  witliout  danger  of  overheat- 
ing it.  Preliminary^  thermal  absorption  measurements 
on  the  same  glass  indicate  that  the  annealing  range  is 
between  500°  C.  and  5.°0°  C.  (932°  F.  and  986°  F.),  which 
gives  greater  latitude  in  controlling  lehr  temperatures. 
Although  it  was  reported  that  this  glass  could  not  be 
annealed  satisfactorily,  this  was  successfully  accom- 
plished in  the  first  trial  at  the  Bureau  of  Standards  bv 
holding  it  at  512°  C.  (954°  F.)  (as  indicated  by  the  curve") 
for  20  minutes  before  cooling  slowly. 

Figure  2  shows  the  heat  absorption  curves  obtained 
from  three  portions  of  a  piece  of  window  glass. f  These 
curves  have  two  points  in  coryimon,  one  at  about  500°  C. 
(932  °  F.)  where  heat  absorption  begins  a!id  one  at  about 
610'  C.  (1130°  F.)  where  this  absorption  ceases.  The 
temperature  range  in  which  heat  is  absorbed  is  regarded 
as  the  annealing  range  and  is  comparable  with  the  range 
b  c.  of  curve  3  in  Fig.  1.  The  vertical  displacement  of 
the  curves  in  Fig.  2  is  associated  with  the  degree  of 
anneahng  of  the  resjiective  samples,  the  upper  cui'vc 
being  obtained  with  a  highly  strained  sample  and  the 
lower  one  from  Ji  well  annealed  samj)le. 

♦  Petera  and  Cragoe,  Bur.  .Stand,  Sci  Taper  No.  393  (1920). 
"f 'f  ool  and  l\ichlin,  luc.  cit. 


The  Annealing  Temperature  and  Time. 

Although  stresses  in  glass  are  released  very  fpiickly 
at  the  maximum  temperature  of  the  annealing  range, 
it  does  not  follow  that  this  temjieraturc  will  be  best 
suited  for  expeditious  work. 

Very  thin  ware  can  with  safety  be  cooled  rapidly  from 
the  maximum  temperature,  but  the  safe  cooling  rate 
decreases  very  rapidly  as  the  thickness  increases. 
Although  the  time  required  for  annealing  at  lower 
temperatures  is  somewhat  greater,  it  has  been  shown* 
that  the  use  of  lower  annealing  temperatures  permits  a 
more  rapid  cooling  rate  which  more  than  compensates 
for  the  increased  time  for  annealing. 

The  selection  of  the  annealing  temperature  shoidd 
ihen  be  governed  by  the  thickness  of  the  ware.  An 
ordinary  soda-lime  glass  which  begins  to  soften  at 
approximately  600°  C.  (1110°  F.)  can  be  annealed  in 
about  30  minutes  at  535°  C.  (995°  F.),  in  two  hours  at 
515°  C.  (960°  F.),  and  in  10  hours  at  490°  C.  (914°  F.). 
These  approximate  the  most  satisfactory  temperatures 
to  use  for  ware  whose  thickness  is  1,  2  or  5  cm. 


zoo'C.     300*      ■4-00°      5O0*      6oo°  7oo°C 
392V  572°     ySS."     9-3-2'    liiz'  izqz'F. 
Fig.  2. 

Ileal  nl)S(irpti(in  curves  of  a  specimen  of 
win. low  <^l;iss.  Curve  No.  13,  llic  uriginal 
gla.ss  ;  Nil.  14  after  annealinfj  at  SiS°C; 
No.    15  after  rapid  CDoling    from  ()7o°C. 

The  Cooling  Rate. 

Tiie  cooling  rate  depends  not  only  on  the  temperature 
from  which  the  glass  is  cooled  (the  annealing  tempera- 
ture) but  also  on  its  thickness.  Using  the  annealing 
tem{)eratures  mentioned  above,  the  initial  cooling  rate 
for  glass  1  cm.  thick  is  about  100°  C.  (180°  F.)  i:)er  hour, 
for  glass  2  cm.  thick,  25°  C.  (45°  F.)  per  hour  and  for 
glass  5  cm.  thick  4°  C.  (7°  F.)  per  hour.  But  as  the 
temperature  falls,  this  rate  can  be  increased,  so  that 
after  the  temperature  has  dropped  about  35°  C.  (63j  F.), 
it  may  become  twice  as  great,  i.e.  200°  C.  (360°  F.), 
50°  C."^  (90°  F.),  and  8°  C.  (14°  F.)  per  hoiu-  and  finally 
after  a  drop  of  100°  C.  (180°  F.),  the  rate  jier  hour  may 


*  Adams  and  W  illiamson,  loc.  cil. 
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WELLMAN  GAS  MACHINES 

INCREASE  OUTPUT 

BY    INSTALLING    WELLMAN    TYPE      L"    GAS  PRODUCERS. 


Automatic  from  coal  feed 
to  ash  delivery. 


Oscillating  Poker  ensures 
constant  rich  gas  at  all 
outputs. 


Intermittent  ash  pan 
motion  prevents  clinker 
bridging. 


-<j>- 


Lowest  labour 
running     cost  of 
producer. 


and 
any 


The  result  of  twenty  years'  continuous  experience  in  the 
manufacture    and    running   of   over    1,300    Gas  Producers. 


Every  Glassworks  Manager  and  Engineer  should  send  for  our  handbook, 

on  Qas  Making. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

36  -  38,  KINGSWAY,  LONDON,  W.C.2. 
WORKS    ::    ::    DARLASTON,   SOUTH  STAFFS. 


TeUohones:  HOLBORN  2588  &  2589. 


Telegrams:  "  PRINCIPIUM.  WESTCENT.  LONDON." 
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be  as  high  as  1500°  C.  (2700°  F.),  400°  C.  (720°  F.),  and 
60°  C.  (108°  F.)  respectively. 

After  this  glass  has  been  cooled  below  about  400°  C. 
(752°  F.)  the  rate  may  be  increased  still  more  without 
danger  of  introducing  jDermanent  strain  unless  the 
temporary  strain  developed  exceeds  the  strength  of  the 
glass  and  breaks  it. 

Temperature  Control. 

The  foregoing  statements  are  based  on  the  assumption 
that  temperatures  can  be  accurately  controlled,  a 
condition  which  is  hard  to  obtain  in  many  of  the  com- 
mercial lehrs  in  use.  However,  it  is  suggested  that 
properh'  installed  base-metal  (chromel-alumel)  thermo- 
couples, connected  with  a  suitable  temperature  indicator 
will  help  to  improve  and  control  the  quality  of  annealing 
obtained  in  any  plant. 

Needless  to  say,  the  greater  the  uniformity  in  the 
temperature  of  any  zone  in  the  lehr  both  from  side  to 
side  and  from  top  to  bottom,  the  better  the  grade  of 
the  annealing  will  be. 

Apparatus  for  Detecting  and  Estimating  Strain. 

Strain  in  glass  is  easily  detected  by  means  of  polarized 
light,  but  since  this  is  not  a  technical  paper,  any  attempt 
to  discuss  polarized  light  would  be  out  of  place.  How- 
ever, a  discussion  of  the  fundamental  principles  of  a 
strain  detector,  scleroscope,  or  polariscope  is  not  out  of 
place.  Regardless  of  the  names  these  instruments  may 
have,  they  all  involve  the  same  principle. 

A  beam  of  light  (white  light)  is  either  reflected  from 
or  passed  through  a  "  polarizer  "  which  in  the  first  case 
is  usually  a  plate  of  black  glass  or,  in  the  second,  a 
number  (pile)  of  thin  transparent  plates  and  in  both 
cases  the  surfaces  of  these  plates  must  make  a  definite 
angle  with  the  beam.  The  reflected  or  transmitted 
beam  then  passes  through  the  sample  being  tested  and 
is  again  reflected  at  the  same  angle  as  before  from 
another  plate  of  black  glass  or  is  passed  through  a 
second  pile  of  plates  set  at  the  proper  angle.  In  either 
case  these  are  called  the  "  analyzer,"  and  they  are 
sometimes  replaced  by  a  nicol  prism.  From  the 
character  of  the  light  finally  passing  the  analyzer  the 
degree  of  annealing  is  determined.  If  the  sample  is 
free  from  strain,  no  change  in  the  intensity  of  the  field 
(as  compared  with  the  field  when  no  sample  is  used) 
or  in  the  appearance  of  the  sample  will  be  observed  ;  if 
it  is  moderately  strained,  the  light  will  be  brighter  in 
certain  areas  ;  and  if  it  is  highly  .strained,  it  will  appear 
coloured,  and  the  colour  will  vary  over  the  field  of  view. 

If  the  analyzer  is  a  nicol  prism,  a  sensitive  tint  plate 
may  be  advantageously  used,  because  this,  in  a  way, 
intensifies  the  effects  obtained  with  moderately  strained 
glass  by  producing  a  series  of  colours  which  can  be 
more  easily  interpreted  and  compared  with  those 
obtained  in  testing  other  (standard)  samples. 

The  apparatus  used  at  the  Bureau  of  Standards  for 
determining  the  "  amount  of  strain"  or  the  degree  of 
annealing  is  so  simple  in  construction  and  yet  so 
eminently  satisfactory,  that  a  detailed  description  of  it 
will  be  given.    (See  Fig.  3.) 

Source  of  Light. 

.\  200-watt  electric  light  bulb  is  enclosed  in  a  box 


made  of  bright  sheet  metal.  A  ^-inch  hole  is  cut  in 
one  side  of  the  box  and  covered  with  a  piece  of  glass 
whose  surface  is  "fine"  ground.  This  small  piece  of 
glass,  illuminated  by  the  lamp,  is  the  actual  source  of 
light. 

A  condensing  lens,  7  inches  in  diameter,  and  having 
a  15-inch  focal  length,  is  so  placed  that  its  focus  is  at 
the  "  source  of  light."  The  light  after  passing  through 
the  lens  is  practically  a  parallel  beam,  but  not  entirely 
so  since  the  source  is  not  a  "  point." 

Polarizer. 

The  beam  of  light  then  strikes  a  piece  of  jiolished 
black  glass  at  an  angle  of  approximately  33°  (between 
the  beam  of  light  and  the  glass)  or  the  angle  which  is 
necessary  with  the  particular  glass  for  obtaining  the 
best  polarization  possible*.  Although  the  beam  of  light 
reflected  from  the  black  glass  is  apparently  not  affected, 
it  is,  nevertheless,  polarized. 

Analyzer. 

At  some  distance  in  front  of  the  black  glass  polarizer 


Fig.  3. 

Sectional  view  of  polariscope  for  testing 
glass  for  strain.  /I,  source  of  illumina- 
tion ;  B,  ground  glass ;  C,  condensing 
lens;  O,  black  glass  plate  (polarizer)  ; 
£,  sample  to  be  tested ;  F,  sensitive 
plate;  G,  nicol  prism  (analyzer);  H, 
observer's  eye. 

a  nicol  prism  is  placed  in  the  polarized  beam,  so  that 
the  enlarged  image  of  the  "  source"  is  visible  through 
it.  By  turning  the  nicol  the  intensity  of  the  light  will 
change  progressively  from  bright  to  dark.  The  nicol 
is  properly  set  when  the  field  is  as  dark  as  possible. 

Tint  Plate. 

The  tint  plate,  which  should  be  a  "  First  Order 
Purple  "  (retardation,  about  575  nn),  is  mounted  directly 
in  front  of  the  nicol  prism  and  is  set  by  turning  it  until 
the  colour  of  the  light  passing  through  the  prism  is  as 
marked  as  possible.  Nicol  prisms  and  tint  plates  can 
be  obtained  from  practically  any  dealer  in  optical 
instruments. 

*  An  angle  of  33°  can  easily  be  obtained  as  follows  :  Draw  a 
right  triangle  with  one  side  15j  inches  and  the  other  side  10.0 
inches  long.  The  angle  between  the  long  side  and  the  hypo- 
tenuse will  be  about  33°. 


4i6 


GLASS 


September,  1926. 


The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  without   justification   are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  of  the  best 
results  ? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
is  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All-British  Built  Feeder. 

The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "RANKIN"  Feeder  is  built  for 
service  and  will  outlast  all  others. 


Demonstrations     of     the  RANKIN 

AUTOMATIC  GLASS  FEEDER  Will 

be  arranged  by  appointment. 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 

THE  RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 

1,  CHARTERHOUSE   STREET,  LONDON,  E.C.I. 

Telegrams:  Natiglaso,    London.  Teleplicne  Nos.  :    Holborn,  140  and  141. 
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If,  now,  a  piece  of  strained  glass  is  placed  in  the 
beam  of  light  between  the  polarizing  plate  and  the 
nicol,  parts  of  the  glass  will  ap))arently  be  coloured 
differently  than  the  original  field.  If  well-annealed 
glass  is  examined,  practically  no  change  in  colour  will 
be  seen  and  if  a  highly  strained  j)iece  of  glass  is  used, 
the  colours  will  be  vivid.  If  the  tint  plate  is  removed 
and  the  same  pieces  of  glass  are  examined,  the  first 
(moderate  strain)  will  appear  bright  in  certain  areas, 
the  second  (no  strain)  will  produce  no  change,  and  the 
third  (high  strain)  will  be  very  bright  or  e^en  coloured 
in  some  places. 

Irregular  Shapes. 

Some  ware,  on  account  of  its  irregular  shape,  can 
not  be  examined  satisfactorily  without  putting  it  in  a 
"tank."  An  immersion  tank  with  two  plate  glass 
windows*  (which  should  be  free  from  strain)  is  satis- 
facton.-  for  this  purpose  and  for  best  results  it  should 
contain  a  liquid  whose  index  of  refraction  is  as  near 
as  possible  to  that  of  the  glass  being  testedj.  Water 
or  solutions  of  salts  in  water  are  better  than  nothing, 
but  some  organic  liquids  are  much  superior.  Monochlor- 
benzene  is  very  satisfactory  for  most  soda-lime  glasses  ; 
its  odour  is  not  disagreeable,  but  it  is  somewhat  flam- 
mable and  should  not  be  used  in  too  close  proximity 
to  fires.  Carbon  tetrachloride,  although  it  does  not 
have  quite  the  right  index  of  refraction,  is  much  better 
than  water,  and  the  fire  risk  is  almost  negligible. 

Temperature  Changes. 

Glass  being  tested  should  be  absolutely  unifomi  in 
temperature.  AVare  taken  from  a  room  warmer  or 
colder  than  the  room  in  which  the  testing  is  done  Avill 
show  different  amounts  of  strain  than  if  allowed  to  come 
to  thermal  equilibrium.  Even  the  effect  of  the  heat 
from  an  inspector's  hand  will  be  pronounced,  especially 
if  the  ware  is  thick.  Ware  directly  from  the  lehr  may 
look  yer\-  bad  or  very  good,  but  after  becoming  cool 
it  may  look  quite  different. 

Position  of  the  Ware, 

The  exact  position  in  which  a  piece  of  ware  should 
be  placed  in  the  field  of  the  polariscope  is  difficult  to 
define,  because  it  depends  on  the  shape  of  the  ware. 
However,  this  can  be  determined  by  examining  the 
piece  while  gradually  changing  its  position,  the  one 
desired  being  that  in  which  the  greatest  change  in 
intensity  or  colouration  is  obscr\  cd. 

General  Considerations. 

The  question,  "  How  well  should  glass  be  annealed," 
is  frequently  asked.  There  is  no  definite  reply  to  this 
except  to  say  that  it  should  be  sufficiently  free  from 
strain  to  serve  the  puq)ose  for  which  it  is  intended. 
This  can  only  be  determined  by  experience,  but  with 
similar  shapes  in  different  sizes,  the  larger  pieces  should 
be  more  carefully  annealed  than  the  smaller  ones. 

*  Class  can  be  cemented  to  metal  with  a  mi  turc  of  glue  and 
plaster  of  I'aris  if  the  tank  is  to  co.itain  non  aqueoi-s  liquids,  or 
with  shellac  and  powdered  flint  if  aqueous  Hquids  are  to  be  used. 

t  When  the  immersion  liquid  matches  the  glass,  the  immersed 
sample  becomes  practically  invisible. 


The  majority  of  ware  should  probably  be  very  well 
annealed  because  practically  all  of  it  is  subjected  at 
times  to  sudden  temperature  changes.  This  is  especially 
true  of  hollow  ware,  which  is  repeatedly  washed  with 
hot  water  or  steam  and  then  cooled  rapidly.  Plate  qnd 
window  glass  might  be  stronger  if  it  were  not  completely 
free  from  j^ermanent  strain  because  it  would  then  be 
better  able  to  withstand  pressure  such  as  that  produced 
by  wind. 

Standards. 

The  use  of  standax"d  samples  for  controlling  the 
cffecti\  eness  of  the  annealing  operation  is  probably  the 
most  satisfactory  method.  Comparison  of  the  daily 
work  with  such  standards  gives  a  definite  idea  of  what 
is  going  on  in  the  lehr,  and  frequent  comparison  with 
properly  selected  standards  will  unquestionably  assist 
glass  manufacturers  in  determining  and  maintaining  the 
conditions  necessary  to  anneal  their  glass  jJi'operl}-  and 
consistently. 

Owing  to  the  greatly  increased  cost  of  imported  coal 
— in  some  instances  three  times  the  cost  of  that  used 
before  the  strike — some  glass  manufacturers  have  decided 
to  increase  their  prices.  Usually  the  increase  has  been 
about  10  per  cent. 

o     <5>  <3> 

It  is  claimed  that  an  American  factory  is  carrying  out 
tests  in  which  metallic  alloys  are  used  instead  of  the 
ordinary  refractories  and  that  the  results  have  proved 
very  encoiu'aging. 


TEMPERATURE  RECORDER 


Drum  Recorder,  Type  M.V.R.G. 

Ihis  Recorder  gives  a  permanent  record  of  temperature 
variations  on  a  clockwork-driven  drum,  which  rotates 
once  in  24  hours.    No  batteries  are  required. 

further  /Particulars  and  pamphlets  on  application. 

SIEMENS    BROTHERS  &   CO.,  LTD., 
WOOL.WIOH,  S.E.18. 

ESTABLISHED  1S58. 
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THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 


STEPHENS  SILICA  "C" 


EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE. 


VIEW    TAKEN    FROM    AN  AEROPLANE. 


Kiln  Qpacity  U  Million  Bricks. 


Works  Cover  over  9  Acres. 


SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK. 

Used   by   most   o(   the   principal   GLASS  WORKS. 


STEPHENS    &    CO.,  KIDWELLY. 
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The  Use  of  Compressed  Air — Continued. 

By  ROBERT  WILSON. 


Power  Required  to  Drive  Air  Compressors. 

It  is  very  convenient  to  value  the  horse  power  required 
to  drive  an  air  compressor,  under  normal  working  con- 
ditions, on  the  basis  of  100  cubic  feet  of  free  air  com- 
pressed and  delivered  per  minute.  This  basis  can  be 
worked  out  from  Table  III — given  in  the  preceding 
article.* 

Example  (1). — ^\'hat  brake  horse  power  is  required 
at  the  wheel  of  an  air  compressor  having  a  capacity  of 
100  cubic  feet  of  free  air  per  min.  when  compressing  the 
air  from  atmospheric  pressure  at  sea  level  to  a  pressure 
of  40  lbs.  per  sq.  in.  gauge  ? 

From  Table  III  (Col.  5)  the  actual  i.h.p.  in  the  com- 
pressor cylinder,  per  cubic  foot  of  free  air  com- 
pressed and  delivered  at  40  lb.  pressure  per  sq.  in., 
is  .111. 

Therefore,  for  100  cubic  feet  the  i.h.p.  would  be 

.111  X  100  =  11.1. 
From  Col.  (6)  the  mechanical  efficiency  is  .850  or 

85  per  cent.   Therefore,  the  brake  horse  power  at 

the  compressor  wheel  is  equal  to 

¥0  =  '^-^  ""p- 

Example  (2). — If  in  example  (1)  the  pressure  required 
was  20  lb.  instead  of  40  lb.  per  sq.  in.  gauge,  what  b.h.p. 
would  then  be  required  at  the  compressor  wheel  ? 

Again  from  Table  III  the  actual  i.h.p.  per  cubic  foot 
compressed  and  delivered  at  a  pressure  of  20  lb. 
per  sq.  in.  is  .074  and  per  100  c.  ft.  equals 
.074  X  100  =  7.4 
Mechanical  efficiency  is  .800  or  80  per  cent,  so  that 

7.4 

the  b.h.p.  at  the  compressor  wheel  =  z^tzt:  —  9.25. 


volumetric  efficiency  will  be  taken.  In  this  latter 
assumption  assistance  may  be  deri\ed  from  the  refer- 
ences made  in  earlier  articles  to  the  clearance  ratio  in 
the  average  compressor.  This  was  shown  usually  to 
exceed  3  per  cent.,  and  may  be  taken  as  nearer  to 
5  per  cent,  for  most  modern  high  speed  compressors  in 
which  the  stroke  is  comparatively  short. 

The  use  of  the  diagram  in  Fig.  8  for  the  purpose  of 
calculating  the  approximate  b.h.p.  required  to  drive  an 
air  compressor  is  best  shown  by  a  numerical  example. 

Example  (3). — A  compressor  has  a  double  acting 
cylinder  12"  dia.  x  8"  stroke.  What  power  is  necessary 
to  drive  it  at  a  speed  of  250  r.p.m.  when  compressing 
to  40  lb.  pressure  per  sq.  in.  gauge  ?  Assume  the  clear- 
ance ratio  to  be  5  per  cent. 

Area  of  cylinder       =  113.1  sq.  in. 

Piston  speed  =  333.3  ft.  per  min. 

Then  Piston  Displacement  =  113.1  ^        ^  ^ 

1^"^    (say)  262  c.  ft. 
Volumetric  efficiency  at  40  lb.  press,  from  Fig.  8  = 
85  per  cent. 

I.H.P.  per  cubic  foot  of  free  air  compressed  and 
delivered  at  40  lb.  press,  per  sq.  in.  (from  Table 
III)  =  .111. 
Mechanical  efficiency  (from  Table  III)  =  .850. 
Therefore,  b.h.p.  at  compressor  wheel  equals 
^62  X  .85  X  .111  ^  29 
^850 

This  result  can  be  checked  with  the  result  obtained 
in  example  (1)  as  follows  : 

B.H.P.  required  per  100  c.  ft.  of  free  air  delivered 
per  min.  compressed  to  10  lb.  pressure  per  sq.  in. 
as  per  example  (1),  13.1. 


Table  IV. 

B.H.P.  required  at  Compressor  Wheel  per  100  cubic  feet  of  free  air  compressed  and  delivered  per  min. 

Gauge  Pressure  lb.           .  .     10      15     20     25     30     35      40      45      50      55      60      65      70     75  80 

B.H.P.  at  Compressor  Wheel    7.2    8.2     9.3    10.2   11.5   12.5  13.1   13.7  14.6  15.5     16    16.8  17.2     18  18.5 


Horse  Power  Based  on  Piston  Displacement. 

In  a  similar  way  the  values  for  a  capacity  of  100 
cubic  ft.  of  free  air  per  minute  for  other  pressures  can  be 
ascertained  and  tabulated,  but  it  is  to  be  noted  particu- 
larly that  the  figures  obtained  by  the  methods  exemplified 
are  based  on  the  actual  capacity  and  not  on  the  piston 
displacement.  If  the  capacity  is  uncertain  and  the 
cylinder  diameter,  stroke  and  revs,  per  minute  are 
known,  the  b.h.p.  required  for  a  given  pressure  can  be 
calculated  approximately  by  assuming  a  value  for  the 
volumetric  efficiency.  This  value  may  be  obtained  from 
the  diagram  shown  in  Fig.  8,  page  199,  April  issue,  but 
a  further  assumption  as  to  the  ratio  of  the  clearance 
volume  to  the  piston  displacement  volume  is  required 
in  order  to  decide  from  which  curve  the  value  for 
*  Aug.,  pp.  373. 


Therefore  b.h.p.  required  for  a  machine  having  a 
piston  displacement  of  262  cubic  ft.  per  min. 
and  a  volumetric  efficiency  of  85  per  cent.,  when 
compressing  to  40  lb.  per  sq.  in.  gauge,  would  be 


which  figure  agrees  with  that  obtained  in 
example  (3). 

In  Table  IV  are  given  the  values  of  the  b.h.p.  required 
at  compressor  wheel  per  100  cubic  feet  of  free  air  de- 
livered per  min.  when  compressed  to  ^•arious  gauge 
pressures.  These  figures  can  be  regarded  practically  as 
constants  and  used  to  ascertain  the  power  required  for 
larger  or  lesser  capacities. 

The  power  required  for  capacities  greater  than  100 
cubic  ft.  would  be  in  proportion  to  above  values,  that  is, 
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for  a  capacity  of  600  cubic  ft.  to  40  lb.  ]iressure  per 
sq.  ill.  the  b.h.p.  required  at  compressor  wheel  would 
be  as  follows  : — 

B.H.P.  per  100  cubic  feet  capacitj'  to  40  lbs. 

pressure  per  square  inch  13.1 
B.H.P.  for  600  cubic  ft.  capacity  =  600 

100 

=  78.5  (say)  SO. 

For  capacities  less  than  100  cubic  feet  of  free  air  per 
minute  the  proportion  might  not  be  exactly  in  accord- 
ance with  the  figures  tabulated  abo\  e,  depending  upon 
the  value  of  the  mechanical  efficiency,  which  for  machines 
of  small  capacity  is  usually  lower  than  the  average 
values  given  in  Table  III.  It  is  advisable,  therefore,  to 
allow  a  small  margin,  say  5  per  cent.,  on  the  proportionate 
figure  as  found  from  Table  lY  for  capacities  less  than 
100  cubic  feet. 

Example  (4). — What  b.h.p.  is  required  at  the  fly- 
wheel of  an  air  compressor  having  ONE  single-acting 
cyiinder  8  in.  diameter  by  G  in.  stroke  and  making 
400  revs,  per  min.,  when  compressing  to  35  lb.  pressure 
per  sq.  in.,  the  clearance  ratio  being  assumed  to  be 
5  per  cent  ? 


The  Piston  Displacement  = 

Volumetric  Efficiency  for 
5  per  cent,  clearance  (from 
Fig.  8— page  199) 
Therefore  capacity 


50.26 


X 


12 


6  400 


144 

(say)  70  cubic  feet 


70  X 
(say) 
(  61 


87  per  cent. 
.87 

61  cubic  feet 
X  12.5}  +  5% 


and  (from  Table  IV)  b.h.p.     ^  ^^^^ 

=  (say)  81. 

Horse  Power  Required  for  Steam  Driven  Com- 
pressors. 

In  a  steam-driven  compressor  the  power  developed 
in  the  steam  cylinder  woiild  practically  be  equivalent  to 
the  b.h.p.  rcfjuired  at  the  compressor  wheel,  the  differ- 
ence between  the  i.h.p.  in  the  steam  cylinder  and  the 
i.h.p.  in  the  air  cylinder  representing  the  mechanical 
losses,  and  the  ratio  l)ctween  these  two  jjowers  repre- 
senting the  mechanical  ciliciency  of  the  machine.  As  a 
general  rule,  however,  the  steam  cylinders  of  an  air 
compressor  are  designed  to  develop  al)out  10  ])er  cent, 
more  power,  under  normal  working  conditions,  than  is 
actually  required  for  the  duty  specified,  this  jirovision 
being  equivalent  to  gi\  ing  the  machine  the  capacity  for 
overload.  With  an  electric  drive  it  is  always  jiossible 
for  the  motor  to  take  an  overload  should  this  be  required, 
but  the  only  way  in  which  the  same  provision  can  be 
made  in  a  steam  driven  machine  is  either  to  increase 
(temporarily)  the  steam  pressure  or  to  make  the  cubic 
capacity  for  live  steam  amply  big.  The  steam  pressure 
cannot  be  increased  conveniently  at  a  moment's  notice, 
especially  while  the  machine  is  ruruiing,  but  ample 
capacity  for  live  steam  not  only  guards  against  over- 
load due  to  higher  air  pressure  but  also  ensures  that  the 
speed  of  the  machine  will  not  be  seriously  affected  by 
a  drop  in  the  steam  pressure. 

Allowance  for  Friction  Drives. 

Where  the  compressor  is  driven  by  means  of  a  friction 


drive  such  as  belt,  ropes  or  gearing,  allowance  must  be 
made  for  the  friction  in  the  drive.  The  allowance 
necessary  varies  with  the  type  of  the  drive  and  the 
arrangement  of  the  drive.  For  low  ])rcssure  machines 
10  j)cr  cent,  is  an  average  allowance  i'or  a  belt  drix'c, 
where  the  ratio  of  the  i)ulleys  is  not  more  than  3  to  1 
and  the  centres  sufficiently  wide  apart  to  give  about  the 
maximum  belt  contact.  Where  the  centres  are  comjiara- 
tively  close  and  a  jockey  jiulley  has  to  be  employed,  the 
allowance  requirecl  may  be  rather  more  than  10  per  cent. 
The  allowance  for  rope  drives  is  about  the  same  as  that 
for  belt  drives.  The  allowance  for  gearing  \aries  with 
the  type  of  gearing  and  may  be  from  3  per  cent,  to  as 
high  as  S  per  cent. 

Compression  Efficiency. 

From  Table  III  it  is  possible  to  determine  the  average 
efficiency  of  comj^ression  for  different  air  pressures. 
Column  3  gives  the  power  required  if  the  pressure  could 
be  produced  by  the  isothermal  process,  and  the  ratio  of 
the  isothermal  power  to  the  })ower  actually  de\  eloped 
in  the  compressor  cylinder — as  given  in  column  5 — 
gives  the  compression  efficiency. 

Thus,  for  a  pressure  of  40  lb.,  an  average  compression 
efficiency  is 

X  100  =  75.5% 

.111 

At  20  lb.  pressure  the  compression  efficiency  would  be 

X  100  ^  74.5% 

At  60  lb.  pressure  the  compression  efficiency  would  be 

^  X  100  =  77% 

It  will  be  noted  that  the  compression  efficiency  im- 
proves as  the  i)rcssurc  increases,  which  amplifies  the 
explanations  given  in  preceding  articles. 

Overall  Efficiency. 

The  overall  elficiency  is  the  ratio  of  the  work  which 
would  be  required  if  the  \  olume  of  air  delivered  could  be 
compressed  isothermally,  to  the  actual  work  done  in 
driving  the  machine.  The  latter  figure  should  include 
all  forms  of  mechanical  loss,  such  as  the  efficiency  of  the 
])rime  mover  and  the  amount  of  the  friction  in  the  drive, 
but  as  these  latter  arc  \  ariablc.  they  have  to  be  tleter- 
mined  for  each  particular  case.  It  is  })ossible,  howe\  er, 
from  Table  III  to  take  a  figure  for  the  overall  efficiency 
in  the  compressor  itself,  that  is,  the  ratio  of  the  b.h.jj. 
at  the  compressor  wheel  to  the  isothermal  h.}).  in  the  air 
delivered  from  the  compressor. 

Thus,  for  40  lb.  pressure  the  o\  erall  elficiency  would  be 

^  X  100  =  64% 
x\t  20  lb.  pressure,  the  overall  efficiency  would  be 

X  100  =  60% 
At  60  lb.  pressure,  the  overall  efficiency  would  be 

For  V)elt  or  rope  driven  machines  the  abo\  e  figures 
would  be  multiplied  by  0.90  in  order  to  allow  for  the 
10  per  cent,  loss  due  to  friction  and  inertia  in  the  drive. 

[Continued  on  page  433. 
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THE 


ELECTRIC 


SELECTION  OF 
MOTORS. 

{Continued). 

The  majority  of  alternating  current  (usually  written 
A.C.)  motors  for  industrial  purposes  may  be  divided  into 
two  main  classes,  "squirrel-cage"  and  "slip-ring" 
machines,  each  possessing  features  which  make  it  pre- 
eminently suitable  for  certain  applications,  but  it  may 
be  stated  at  the  outset  that  a  well  designed  and  con- 
structed "  squirrel-cage"  motor  is  probably  the  most 
robust,  reliable  and  simple  form  of  electrical  machinery. 

Owing  to  the  principle  upon  which  this  class  of  motor 
operates,  the  rotating  part  or  "  rotor"  is  entirely  free 
from  any  external  electrical  connections,  consequently 
the  need  for  rubbing  contacts  as  exemplified  by  the 
commutator  and  brushes  of  a  direct  current  machine  is 
completely  eliminated.  This  at  once  reduces  the  atten- 
tion required  to  the  mere  question  of  keeping  them 
clean  and  renewing  the  oil  in  the  bearings  occasionally, 
so  that  from  the  point  of  view  oi  upkeep  and  main- 
tenance costs  they  are  unquestionably  the  cheapest  and 
most  reliable  form  of  motive  power. 

The  "no-load"  speed  of   squirrel-cage  motors  is 
determined  by  two  factors — the  frequency  or  periodicity 
of  the  supply  circuit  upon  what  they  operate,  and  the 
number  of  poles  for  which  the  motor  is  wound.  The 
actual  relationship  is  given  by  the  formula 
_  120  X  F 
^  ~  P 
where  S  =  no  load  speed  in  r.p.m. 

F  =  frequency  in  cycles  per  second. 
P  =  number  of  poles. 

Thus  a  6-pole  motor  designed  for  a  50  cycle  circuit  would 
have  a  no-load  speed  of 
120  X  50 

  =  1000  r.p.m. 

D 

Standard  motors  are  generally  available  with  4,  6, 
8,  10  or  12  poles,  so  that  it  follows  that  the  choice  of 
no-load  speeds  is  restricted  to  1,500,  1,000,  750,  600  or 
500  r.p.m.  for  a  50-cycle  suj)ply  circuit.  In  the  smaller 
sizes  3,000  r.p.m.  can  be  obtained,  whilst  the  larger 
machines  are  also  available  at  428  r.p.m,  and  lower  if 
specially  required.  If  for  a  60-cycle  circuit,  the  corre- 
sponding speeds  will  be  20  per  cent,  higher,  whilst  on  a 
40-cycle  supply  they  would  be  20  per  cent,  less  than  the 
figures  just  given. 

These  no-load  speeds  are  usually  known  as  the 
"  synchronous"  speeds  of  the  respective  machines,  and 
between  no-load  and  full  load  there  is  a  drop  in  speed 
which  varies  from  2  to  3  per  cent,  for  the  larger  sizes  to 
6  or  7  per  cent,  for  the  smaller  machines.  This  drop  in 
speed  is  usually  referred  to  as  the  "  slip." 

It  will  be  seen,  therefore,  that  the  squirrel-cage  motor 
may  be  classed  as  having  an  almost  constant  speed  over 
the  full  range  from  no-load  to  full  load. 

Occasionally  it  is  necessary  to  have  a  motor,  the 
synchronous  speed  of  which  may  be  altered,  and  this 
feature  is  obtainable  in  special  machines  where,  by  means 
of  a  change-over  switch,  the  arrangement  of  the  windings 
is  alter.  d  so  as  to  vary  the  number  of  poles.  This 


alteration  will  change  the  synchronous  sj)eed  in  accord- 
ance with  the  formula  previously  given. 

Coming  now  to  the  question  of  starting.  Squirrel-cage 
motors  are  not  generally  suitable  for  starting  up  against 
heavy  load.  This  is  due  to  the  fact  that  in  order  to 
enable  them  to  start  under  these  conditions  they  take  a 
very  heavy  starting  current,  which  in  turn  is  liable  to 
disturb  the  voltage  of  the  supply  system.  If  switched 
straight  on  to  the  supply  mains,  a  motor  of  this  class  will 
exert  a  starting  torque  equal  to  approximately  1^  times 
full  load  torque,  but  the  starting  current  will  be  from 
4  to  6  times  full  load  current.  It  will  therefore  be  found 
that  the  supply  authorities  generally  fix  a  limit  either  as 
to  the  maximum  horse  power  of  a  S.C.  motor  that  may  be 
started  in  this  way  or  as  to  the  maximum  starting  current 
that  a  motor  is  allowed  to  take.  This  is  a  point  that 
it  is  essential  to  watch,  as  the  actual  limits  vary  with 
different  districts.  Before  installing  a  motor  of  this 
class  it  is  therefore  always  advisable  to  find  out  the 
regulations  existing  on  this  point,  as  it  has  a  material 
influence  on  the  type  of  starting  apparatus  that  is 
necessary. 

If  it  is  found  that  the  regulations  will  not  allow  of  the 
motor  being  started  by  switching  straight  on  to  the 
supply  mains,  various  types  of  starters  are  available 
for  reducing  the  starting  current  (these  will  be  dealt  with 
later),  all  of  which,  however,  are  simply  means  of 
applying  a  reduced  voltage  to  the  motor  terminals  for 
starting  purposes.  A  reduction  in  voltage,  however, 
means  a  reduced  starting  torque,  and  it  is  therefore 
important  to  see  that  the  load  to  be  started  against  is 
less  than  the  starting  torque  developed  by  the  motor. 

Fig.  2  shows  the  relationships  existing  between  start- 
ing current,  starting  torque  and  applied  voltage  for  a 
typical  squirrel  cage  motor. 
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Owing  to  the  exceptional  simplicity  and  reliability 
of  these  machines  it  is  often  advisable  and  profitable 
to  adopt  special  means  in  order  that  they  may  be 

[Continued  on  paqc  427. 
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"OLABMACHIN,    E8TRAND,  LONDON. 

"OLASMACHIN,  LONDON" 
Code  i 

BENTLEY'S. 
Telbphone I 

CENTRAL  8B8B. 


C.  SAXTON, 


A.M.I.E.E., 
M. IRON  AND 
STEEL  INST., 
Etc. 


CONSULTING  ENGINEER 


Talbot  House, 

Arundel  Street, 
Strand,  London,  W.C.2. 


BOTTLE  MOULDS 

ORDER   YOUR   MOULDS  FROM 

E.  LUNN  &Co.,TST' 

Largest  MAKERS  of  MOULDS  in  the  UNITED  KINGDOM 

Quick  Deliveries  and  Complete  Satisfaction  Guaranteed. 
MOULDS  FOR  ALL  TYPES  OF  MACHINES  SUPPLIED 

ALL    MOULDS    MADE    OF    CHILLED    CASTINGS  ONLY. 


Telephone — 
WESTERN  2792. 


Telegrams — 
GLA8M0LD,  GLASGOW. 


ONE  OF  OUR  RECENT  TESTIMONIALS— 

"  We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supplied  to  us  which  have  been  working  for  2J  years.  These 
are  still  in  perfect  condition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  They  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 

Reference  on  our  Testimonial  File  :  A.B.  91 . 


Trade    TWENTY  MULE  TEAM  Mark 


Specially  refined  for 
ENAMELLERS 
AND  POTTERS 


BRITISH  MANUFACTURE. 
Guaranteed  99-500 pure. 


Entirely  free 
from  phosphates. 


BORAX  CONSOLIDATED  LTD 

IG.Eastcheap.  London. E.C.3. 
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TRADE  NOTES. 

The  first  meeting  of  the  1926  Winter  Session  of  the 
Institution  of  Fuel  Economy  Engijieers  will  be  held  on 
Friday,  September  24th,  at  6  p.m.,  in  the  Lecture 
Theatre  of  the  Royal  Society  of  Arts,  John  Street, 
Adelphi,  W.C.2,  when  Dr.  A.  E.  Dunstan  will  read  a 
paper  on  the  subject  of  Liquid  Fuels."  Dr.  Dunstan  is 
chief  chemist  to  the  Anglo-Persian  Oil  Co.,  Ltd. 

o     <$»  <i> 

Mr.  Edward  Miller,  of  the  Miller  Machine  and  Mould 
Works,  Columbus,  Ohio,  is  at  present  visiting  England. 
Whilst  over  here  his  headquarters  are  at  the  offices  of 
his  European  Representatives,  The  British  Hartford- 
Fairmont  S\nidicate,  Ltd.,  Audrey  House,  Ely  Place, 
London,  E.C.I. 

000 

According  to  a  statement  by  Mr.  C.  W.  Brown, 
President  of  the  Pittsburgh  Plate  Glass  Company,  the 
directors  have  authorised  the  initial  expenditure  of 
£200,000  for  alterations  and  experiments  at  the  com- 
pany's Ford  City  factory.  It  was  here  that  the  original 
experimental  continuous  process  tank  was  built  and 
operated. 

The  results  being  obtained  at  the  company's  big 
factorj'  at  Creighton  are  satisfactory  in  many  ways, 
but  it  is  felt  that  the  company  have  discovered  a  still 
better  process,  and  the  expenditure  just  mentioned  is  to 
enable  the  necessary  experiments  on  a  commercial  scale 
to  be  carried  out. 

000 

The  British  Hartford-Fairmont  Syndicate,  Ltd.,  in- 
form us  that  they  have  receis  ed  an  order  from  the  Moss 
Glasvaerk,  Moss,  Norway,  for  two  British  built  Hartford 
single  feeders  and  two  British  built  Hartford  lehrs. 

<-<><!> 

Messrs.  Sowerby's  Ellison  Glass  Works,  Ltd.,  Ellison 
Glass  Works,  Gateshead-on-Tyne,  advise  us  that  thev 
are  giving  up  possession  of  their  office  and  show  rooms 
at  19,  Basinghall  Street,  I>oiidon,  E.C.  and  are  moving 
into  new  premises,  "  Ciardiner  House,"  10,  12  and  It, 
Charterhouse  Street,  E.C. 2. 

The  exact  date  of  this  change  will  be  notified  later. 

<t>    o  o 

According  to  advice  from  Czecho-Slovakia,  there  was 
a  heavy  drop  in  the  Czecho-Slovakian  exports  of  white 
glass  to  Germany  during  the  first  five  months  of  this 
year  as  comjjared  with  the  corresponding  period  in 
192.5.  The  value  fell  from  31,.500,000  crowns  (€19£,000) 
to  5,200,000  crowns  (£31,700).  The  same  also  applies 
to  the  exports  of  polished  glass.  In  this  case  the  value 
fell  from  10,200,000  crowns  (£62,200)  to  700,000  crowns 
(£i,270). 

<s>   o  o 

Fuel  economy  and  technology  are  continually  attract- 
ing more  attention  and  co-ordinated  effort,  and  a  further 
development  in  this  direction  lias  now  occurred  as  the 
subject  has  })een  accorded  a  place  in  (iovernmcnt 
activities.  The  formation  ol'  a  National  Fuel  and^Power 
Committee  was  recommended  by[^the*Royal  Commission 


on  the  Coal  Industry,  and  this  has  now  been  appointed, 
the  Chairman  being  Sir  Alfred  Mond,  M.P. 

The  function  of  the  Committee  is  to  consider  and  advise 
on  questions  affecting  the  economic  use  of  fuels  and  their 
conversion  into  various  forms  of  energy,  regard  being 
paid  to  national  requirements  botii  in  public  services 
and  industrial  processes. 

<$>    o  <t> 

The  National  Employers'  Mutual  (icncral  Insurance 
Association,  litd.,  has  made  a  thorough  analysis  of  the 
causes  of  accidents  in  workshops  and  factories,  and  the 
results  obtained  prove  conclusively  that  (a)  over  80  per 
cent,  of  all  industrial  casualties  can  be  traced  to  the 
human  factor ;  (b)  less  than  30  per  cent.  in\-olved 
machinery  to  any  degree  ;  (c)  a  reduction  of  only  10  j)er 
cent,  can  be  anticipated  from  the  fullest  provision  of 
known  machine  safe-guarding;  (d)  in  many  works  in 
the  country  it  has  been  possible  to  reduce  accidents  by 
87.5  per  cent.  This  last  result  has  been  obtained  by 
eliminating  the  root  cause  of  all  accidents,  carelessness. 

o    o  o 

The  Ceramic  Society  :  Refractory  Materials  Section.- — 
Autimin  Meeting,  Thursday,  September  9,  and  Friday, 
September  10,  at  the  Queen's  Hotel,  Leeds.  Thursdaj', 
September  9th,  at  10  a.m.  General  Meeting.  "  A 
Further  Note  on  the  Influence  of  Iron  Oxide  in  Pro- 
moting the  Inversion  of  Silica,"  by  Mr.  W.  J.  Rees. 
"  Practical  Results  and  Experience  in  the  Drying  and 
Burning  of  Refractory  Materials,"  by  Messrs.  F.  West 
and  J.  W.  Fagan.  "  Refractory  Linings  for  Cement 
Kilns,"  by  Dr.  G.  Martin.  At  2.15  p.m..  Visit  to  the 
Biu'mantofts  Works  of  the  Leeds  Fireclay  Comijany, 
Limited.  At  TMi)  p.m.,  Dinner  at  the  Queen's  Hotel, 
Leeds.  Friday,  September  10th,  at  10  a.m.,  "  The 
Influence  of  Foreign  Matter  on  the  Thermal  Exi)ansion 
and  Transfornuition  of  Silica,"  by  Professor  .1.  W.  Cobb, 
Dr.  H.  S.  Houldsworth  and  Mr.". I.  F.  L.  Wood.  "  Re- 
fractories in  the  Gas  Industry,"  by  Dr.  W.  T.  Gardener. 
"  Note  on  Modern  Clay-Working  Machinery  as  used  on 
the  Continent,"  by  Mr.  H.  M.  Ridge.  "Note  on  the 
Products  Obtained  by  Heating  Stourbridge  Fireclay  with 
Potassium  Chloride,"  by  Mr.  C.  E.  Moore. 

<3>     <t>  <i> 

Deposits  of  the  most  refractor)^  fire  clay  yet  found  in 
Canada  have  been  located  in  Northern  Ontario,  55  miles 
north  of  Kajiuskasing. 

o    o  o 

According  to  a  London  daily  paper,  a  private  firm  is 
negotiating  with  the  Admiralty  for  the  purchase  of  a 
site  near  Rosyth  dockyard  on  which  to  erect  a  glass 
works  which  would  give  cni])loyment  to  1,000  men. 

<t>    o  <s» 

The  following  figures  are  interesting.  In  1923  (the 
last  j)ublishcd  figures)  the  income  from  members  of  the 
Registered  Trade  Unions  of  Great  Britain  was  £7,980,000. 
The  ex])enditure  in  management  alone  (exclusive  of  any 
benefits)  was  £3,220,000  or  over  40  per  cent,  of  the 
contributions. 
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BROADBENT 


PATENT      AUTOMATIC  CENTRIFUGAL 

CLUTCHES. 


COVER  FL/k 


A  "Broadbent"  Automatic  Qutch  Pulley  tor  Bdt  Drive. 


Should    always    be   fitted  to 
Electric  Motors. 

ADVANTAGES : 

Ejiables  Motor  to  Start  up  easily  against 
Full  Load. 

Entirely  Dispense  with  Fast  and  Loose 
Pulleys. 

Safe  Protection  for  Motor  against  Overload. 
Cheap  Motors  and  Star-delta  Starters  can 
be  used. 

Considerably   Reduce   Starting  Current 
Consumption. 
Entirely  Automatic. 

Used  by  most  of  the  Leading  Firms  throughout 
the  country. 

New  Catalogues  post  free. 

Thomas  Broadbent  &  Sons,  Ltd. 

ENGINEERS, 

HUDDERSFIELD. 

The  Largest  .Makers  in  the  World. 


TORPEDO  TANK 
WASP-SHAPE  FURNACES 

(Designed  under  Moorshead's  Patent  No.  227,939) 

Constitute  the  LATEST   PROGRESS   in  Tanks. 

INCREASE   LIFE   OF  BLOCKS 
Avoid  stagnant  metal. 

Save  fuel  as  the  corners  do  no  melting. 
Ensure  smooth  running. 

By  arrangement  with  Messrs.  U.G.B.,  I  can  now  supply  customers  in  Great  Britain  and 
Ireland  with  these  modern  types,  WHICH  ARE  SUPERSEDING  THE  OLD  SQUARE  TANKS 
ATMESSRS.  U.  G.  B.  Co.'s  UP-TO-DATE  WORKS  AT  CHARLTON  &  ST.  HELENS, etc. 

Send  /or  jull  particulars  and  let  me  quote  for  altering  your  old  tanks. 

TH.   TEISEN,  C.E., 

FURNACE  ENGINEER. 

20a,    TEMPLE    STREET,  BIRMINGHAM. 

Telephone  :  Central  IS06.  Telegrams  :  "  Tele,  Birmingham." 
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THE  SELECTION  OF  ELECTRIC  MOTORS. 

Continued  from  page  423. 
employed  in  circumstances  where  at  first  consideration 
they  would  be  considered  unsuitable  owing  to  this 
question  of  high  starting  current  if  a  decent  torque 
is  required.  Any  way  by  which  the  load  can  be  thrown 
off  the  motor  during  the  starting  period  will  generally 
be  satisfactory. 

For  belt  d^i^'es,  fast  and  loose  pulleys  immediately 
suggest  themselves,  but  they  are  not  always  convenient 
to  install,  and  in  turn  introduce  other  complications. 
Lately  they  have  been  superseded  by  some  form  of 
clutch,  generally  of  the  automatic  centrifugal  type,  which 
are  entirely  self  contained,  necessitate  no  millwrights' 
Avork,  or  extension  of  the  motor  shaft.  For  rope  and 
belt  drives  they  are  available  in  the  form  of  pulleys  and 
in  the  case  of  the  motor  being  a  direct  drive  on  to  the 
driven  machine,  can  be  obtained  in  the  form  of  couplings. 
By  their  use  the  motor  is  enabled  to  start  up  under 
complete  no-load  conditions  and  when  it  has  attained 
say  75  to  80  per  cent,  of  full  load  speed  the  load  is 
automatically  and  gradually  applied.  (The  speed  at 
which  they  commence  to  pick  up  the  load  can  be  readily 
adjusted  to  suit  any  special  circumstances.)  This  at 
once  obviates  the  use  of  complicated  and  expensive 
starting  devices  to  reduce  starting  current,  and  at  the 
same  time  enables  the  many  advantages,  including 
reduced  first  cost,  of  the  squirrel-cage  motor  to  be 
retained. 

[To  be  continued.) 


A  NEW  METHOD  OF  MARKING  GLASS. 

Many  manufacturers  have  long  been  desirous  of 
marking  their  products  with  a  trade  mark  or  other  sign 
in  order  to  enable  customers  and  others  to  identify  them, 
but  have  refrained  from  doing  so  owing  to  the  fact  that 
such  marks  would  detract  from  the  appearance  of  the 
article.  A  patent  has  recently  been  granted  to  an 
American  inventor  for  a  process  which,  it  is  claimed, 
overcomes  this  inconvenience,  as  under  normal  con- 
ditions the  marks  are  not  visible,  but  they  can  easily  be 
made  visible  by  breathing  upon  the  part  marked. 

Furthermore,  the  process  does  not  affect  the  optical 
properties  of  the  glass,  and  can  be  used  in  connection 
with  lenses,  mirrors,  etc. 


Essentially,  the  method  consists,  in  the  case  of  a 
soda-linie  glass,  of  replacing  the  sodium  ions  on  the 
surface  of  the  glass  by  silver  ions.  This  is  done  by  the 
application  of  silver  nitrate  to  the  portion  to  be  marked, 
and  allowing  the  interchange  to  proceed  to  a  very  slight 
degree.  If  the  silver  nitrate  is  applied  in  the  form  of  a 
design,  such  design  will  be  found  to  be  easily  though 
temporarily  made  visible  by  the  condensation  of  mois- 
ture, if  the  article  is  breathed  upon,  and  will  remain  in 
view  as  long  as  the  moisture  remains  condensed. 

 o<x=  

BELGIAN  GLASS  TRADE. 


According  to  commercial  rejDorts  from  Brussels  at 
the  beginning  of  September  the  condition  of  the  plate 
glass  business  is  still  good  in  Belgium,  and  prices,  which 
are  fixed  on  a  sterling  or  dollar  basis,  are  firm  and 
unchanged.  The  authorised  production  for  the  third 
quarter  is  87.5  per  cent,  of  the  maximum  capacity  of 
polished  plate. 

During  this  month  it  is  expected  that  the  American 
owned  sheet  glass  factory  near  Courcelles  will  commence 
the  production  of  "  drawn  plate  "  as  distinct  from  that 
made  by  the  "  casting"  method.  The  new  jilant  Avill, 
it  is  reported,  produce  plates  with  a  maximum  Avidth  of 
8  feet  at  present  and  the  glass  will  be  used  for  wind 
screens,  etc. 

The  same  px'ocess  is  in  use  in  America,  and  a  somewhat 
similar  principle  is  employed  by  the  Ford  Motor  Com- 
pany, who  dcA'eloped  it  in  conjunction  with  Pilkington 
Brothers,  but  it  will  be  the  first  to  go  into  operation  in 
Belgium. 

This  "  draAvn  plate"  is  also  made  by  the  Fourcault 
process,  with  extremely  satisfactory  results,  both  hi 
France  and  Czecho-Slo\'akia,  and  has  already  cut  into 
the  market  for  small  size  plate  glass.  This  in  spite  of 
the  fact  that  the  Fourcault  thick  draAvn  glass  is  as  it 
leaA'es  the  machine  and  is  not  polished  mechanically. 

The  demand  for  Belgian  window  glass  continues 
sufficient  to  absorb  production  at  the  present  rate  of 
Avorking.  Machine  drawn  glass  is  generally  sold  at  the 
full  tariff  rate  without  discount,  but  hand-made  sheet 
is  aA-ailable  at  a  slight  discount.  The  attempt  to  put 
sheet  sales  on  to  a  sterling  or  dollar  basis  during  the 
recent  fluctuation  in  the  franc  has  met  with  little  success. 


I  TT^i^liil   X  T*!/^        NARROW    NECK    AND    WIDE  MOUTH 

AUIUMAIH^  BOTTLE  BLOWING  MACHINE 

No  Transfer  Boy.  No  Tak»-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.   Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  i  cz; 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,  INDIANA.  U.S.A, 

May  be  Worked  on  Floor  Level-No  Pit  Needed        c.dM-^Tc.%'5:rDmi)irykTLS;  '..  ;"E'il"El°N"uN.ON 
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□ 

y  Many   Glass  Manufacturers 

y  have   PROVED  the 

8  Mansfield 

CRUSHERS  and 
GRANULATORS 

to   be   the    BEST  for 

dealing  with  Manganese  Ore, 
Limestone,  Saltcake,  Cullett, 
etc.,  etc. 

Materials  always  remain 
GRANULAR  irrespective  of 
size. 

FRANK  MANSFIELD  &  CO., 

9,  REDCROSS  ST.,  LIVERPOOL. 
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Telegrams  : 

PRECEDENCE,  LIVERPOOL. 


Telephone  : 
4925  BANK. 
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*'  BROOM  WADE  " 


AIR  COMPRESSORS 

BRITISH    AND  BRST 

FOR     ALL  DUTIES. 


BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE 


The  New  O^NeiU  No.  44 
Blowing  Machine. 

A  well-built,  high  speed  blowing 
machine  with  a  range  from  6  oz. 
to  40  oz.  in  capacity.  Operating 
speeds  up  to  23  per  minute 
depending  on  the  class  of  ware 
being  made.  Have  our  London 
representative  give  you  the  details. 

THE   O'NEILL   MACHINE  CO., 

TOLEDO,   OHIO,  U.S.A. 

LONDON  OFFICE :  10  SAVOY  ST.,  STRAND,  LONDON,  W.C.2. 


Telephone:    Gerrard  7190. 


Telegrams  ami  Cahles :    Oneillam/,  Rand,  London. 
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The  ''How  and  Why" of  Pyrometer  Resistance. 

A  clear  explanation  showing  how  robust,  yet  accurate,  pyrometers  of  low  resistance, 
may  be  applied  in  many  places  in  glass  works. 

{Continued). 


We  may  now  consider  the  reasons  for  what  may  be 
called  the  "  high  resistance  obsession ' '  that  appears 
in  the  advice  of  many  of  the  experts  on  the  subject.  It 
is  clear  that,  provided  one  is  prepared  to  accept  the 
deUcacy  of  the  high  resistance  circuit,  the  indicator  of 
high  resistance  may  be  universally  applied,  being  appli- 
cable to  all  cases  ;  it  is  therefore  not  difficult  to  under- 
stand the  attitude  taken  by  the  writer  of  a  book  or 
article  on  pyrometry  in  advising  the  universal  use  of 
high  resistance  instruments.  Perhaps  the  work  of 
explaining  the  principles,  and  the  conditions  under 
which  low  resistance  might  be  used,  appeared  too  for- 
midable ;  may  be  he  doubted  the  intelligence  of  the 
user  in  following  the  argument  to  a  correct  conclusion, 
and  further,  in  the  majority  of  cases,  he  was  himself 
accustomed  to  handhng  delicate  instruments  in  the 
laboratory  and  ignored  or  underrated  the  liability  to 
damage  in  use  in  a  glass  works  under  practical  con- 
ditions and  in  unskilled  hands.  Probably  he  failed  to 
differentiate  between  the  skilled  technical  man  who 
selects  the  instrument  for  purchase  and  superintends 
its  installation  and  the  relatively  unskilled  furnace  man 
who  has  afterwards  to  make  hourly  use  of  the  pyrometer, 
month  after  month,  but  who  need  know  nothing  about 
its  principles  of  design  or  whether  it  was  of  low  or  high 
resistance.  In  any  case  such  a  writer  "  side-stepped" 
the  issue  and  "  played  for  safety  "  by  recommending  the 
invariable  use  of  high  resistance  indicators  ;  if  their 
delicacy  resulted  in  trouble  to  the  user,  the  blame  would 
fall  not  on  him  but  on  the  unfortunate  instrument 
manufacturer.  That  this  attitude  did  present  the  manu- 
facturer with  a  very  difficult  problem  will  be  evident 
from  study  of  the  figures  above  and  those  given  later. 
Great  credit  is  due  to  the  instrument  maker  in  overcom- 
ing the  difficulties  and  to  the  user  who  took  endless 
trouble  in  the  endeavour  to  use  the  delicate  instrument 
and  to  get  the  accurate  temperature  measurements  that 
he  knew  to  be  so  vital  to  glass  manufacture. 

What  has  been  christened  the  "  high  resistance 
obsession ' '  has  been  reflected  in  the  productions  and 
descriptions  issued  by  manufacturers  ;  they  had  to 
meet  the  demand,  and  having  met  it  with  a  fair  amount 
of  success,  they  were  naturally  enthusiastic  about  it. 
This  attitude  of  mind  has  been,  perhaps,  most  notice- 
able in  America,  and  in  that  country  a  further  factor 
operated  to  accentuate  the  tendency.  Large  scale 
systematic  production  is  the  order  of  the  day  in  the 
United  .States  ;  special  study  of  the  individual  require- 
ments is  not  there  looked  upon  with  favour,  so  that  the 
American  instrument  manufacturer  turned  almost  ex- 
clusively to  the  production  of  high  resistance  instru- 
ments, and  a  state  of  competition  was  established  in 
which  the  manufacturer  who  could  produce  the  instru- 
ment of  the  highest  resistance  believed,  and  in  some  cases 
got  his  customers  to  believe,  that  he  was  thereby  ahead 


of  his  competitors  ;  the  fact  that  his  instrument  was 
to  that  degree  more  delicate  was  ignored  or  glossed  over. 
Another  factor  that  operated  in  the  same  direction  was 
that  some  of  the  pioneer  work  on  low  resistance  robust 
instruments  was  inaugurated  in  the  United  States,  but 
because  the  art  was  not  sufficiently  advanced  there  at 
the  time  and  the  proper  proportioning  of  the  resistances 
to  secure  low  temperature-error  was  not  followed,  the 
early  American  instruments  of  the  low  resistance  type 
earned  a  deservedly  bad  name,  and  so  the  pendulum 
swung  very  far  in  the  ojjposite  direction.  It  is,  however, 
interesting  to  note  that  some  of  the  American  instrument 
manufacturers  hitherto  most  prominent  in  the  "  race 
for  high  resistance"  are  now  beginning  to  "hedge" 
and  are  offering  a  "  medium  resistance"  type  for  con- 
ditions requiring  maximum  robustness.  Probably  that 
title  is  selected  because  "low  resistance"  is  still  dis- 
countenanced there. 

In  England  the  national  characteristic  of  avoiding 
extremes  has  saved  us  from  over-stressing  this  point  of 
high  resistance  so  badly,  but  nevertheless  the  experience 
in  the  United  States  has  been  to  some  extent  repeated 
here,  and  the  advantages  following  on  properly  propor- 
tioned low  resistance  instruments  are  not  yet  fully 
realised.  Study  of  the  individual  cases  is  not  beneath 
the  attention  of  the  English  instrument  manufacturers, 
so  that  the  prospective  pyrometer  user  has  open  to  him 
great  advantages  in  robustness  in  those  cases  where  low- 
resistance  is  suitable.  To  summarise  the  matter,  the 
low  resistance  instrument  may  be  used  with  base-metal 
thermo-couples  where  the  cable  runs  are  short  and  of 
fixed  length  and  with  all  well  designed  radiation 
pyrometers. 

In  conclusion,  a  brief  note  on  the  very  small  forces 
available  and  their  reaction  on  design  and  performance 
will  serve  to  show  that  the  argument  is  not  purely 
academic,  but  has  a  very  important  influence  on  the 
industrial  use  of  pyrometers.  Taking  the  two  examples, 
on  page  43] ,  the  high  resistance  instrument  would  have 
a  total  deflecting  force  or  torque  of  not  more  than 
16  dyne-centimetres  for  the  full  scale,  that  is,  the  torque 
which  would  be  generated  by  a  pull  of  16  milli-grammes 
upon  a  thread  wound  round  a  pulley  of  1  cm.  radius, 
or  in  English  measure  a  weight  of  one-fi^'ethousandth 
of  an  ounce  at  a  radius  of  one  inch.  This  is  indeed  a 
very  small  force,  yet  only  a  very  small  fraction  of  that 
is  available  to  overcome  the  pivot  friction  of  the  moving 
coil.  Assume  the  indicator  has  a  scale  0°-1600''  C.  and 
that  the  temperature  measured  is  steady  at  800°  C, 
that  is,  half  the  scale  length,  the  current  through  the 

coil  will  then  generate  a  torque  of  —  =  8  dyne-centi- 

metres,  but  that  will  be  all  balanced  by  the  torque  of 
the  control  springs  because  the  pointer  is  steady,  not 
moving.    Now  suppose  that  the  temperature  rises  to 
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ONE  OF  THESE  DAYS  YOU'LL 
WISH  YOU  HAD  THAT  EXTRA 
QUALITY. 

The  colour's  "down."      What  is  to  blame? 
Limestone  ?        Sand  ? 
Manganese  ?      Felspar  ? 

Make  your  resolution  to-day  to  buy  unquestion- 
able raw  materials.     They  come  from 

C.  E.  RAMSDEN  &  Co., 

Foley  Colour  and  Chemical  Works, 

FENTON  -  STOKE-on-TRENT 

and  cost  no  more. 

Wire  :  Ramsdens,  Stoke-on-Trent.        'Phone  :  Longton  72. 


CLEGG'S 
Glass  Bottle  Making  Machines. 

FOR  PLAIN  AND  SCREW  MOUTHS. 


Double  Head  Machine  for  Screw  or  Plain  Mouths. 

A.   E.  CLEGG,  LIMITED, 

ENGINEERS, 

Balmoral  Works,  Balmoral  Street,  HUNSLET,  LEEDS. 

Telephone:  24634.         Telegrams:  "Clegg,  Knginecr,  Hunslet,  Leeds." 


POTASSIUM  NITRATE. 
ARSENIC. 

POTASSIUM  CARBONATE 

(HYDRATED  &  CALCINED) 

SELENIUM. 


STOCKS   HELD  AT  PRINCIPAL  PORTS. 


Write  lo-day  for  Prices- 

THE  COOKSON  PRODUCE  &  CHEMICAL 
CO.,  LTD., 

3,  NEW  LONDON  ST.,  LONDON,  E.C.3. 

•Grams  :—COOBUDCOL,  FEN,  LONDON. 
■Phones:— ROYAL  3917,  8,  9.  and  4048. 


The  Cheapest  House  for  Glass  Chemicals. 


INCREASE  THE  EFFICIENCY 

OF  VOUR 

FURNACES  LEHRS  ETC. 

BY  USING 

Highpor  Insulating  Bricks 

AS  USED  BY  THE  LEADING  GLASS  MANUFACTURERS 

HIGHEST    EFFICIENCY.  LOWEST  COST. 

Send  for  particulars  to   DEPT.  G. 

THE  BUILDING  &  INSULATING 
MATERIAL  COMPANY,  LIMITED. 

Dene  House,  Elllion  Place,     NEWCASTIE  'Phore  :  Cent  104,. 

128,  Hope  Street,                   GLASGOW  'Phcne  :  Cent  10.13 

198,  Weet  Street,                   SHEFFIELD  'Plioue  :  Cent,  iojf- 

9,  Alfccrt  Sauare,                     KIANCHESTCR  "Phone:  Cent.  5877  &  «. 

20a,  Temple  Itreet,                  BIRMINGHAM  'Pbonc  :  Cent.  1806. 

and 

VICTORIA  STATION  HOUSE,  LONDON,  S.W.I. 

Telephone  :  FKANKLIN  6107  8t  8.    Grama.  :  CHALKINESS,  SOWEST. 
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820°  C,  there  will  then  be  a  minute  extra  torque  of 

one-fifth  of  a  d\-ne-centimetre  (  16  x  0.2  |  tending 

\         1600  / 

to  overcome  the  static  friction  on  the  pivot  points  and 
to  move  the  pointer  up  to  the  new  reading.  It  does  not 
require  much  imagination  to  realise  that  the  slightest 
damage  to  the  pivot  point  will  result  in  friction  too  great 
to  be  overcome  by  this  very  small  force  ;  the  instrument 
will  not  respond  to  the  change  of  temperature,  it  will 
be  "  sticky."  Tapping  the  instrument  lightly  will  assist 
the  movement  by  the  vibration,  but  the  unskilled  user, 
observing  the  tapping,  often  develops  the  habit  of 
knocking  the  instrument  severely  and  thus  aggravating 
the  damage  to  the  pivots.  As  already  mentioned,  the 
weight  of  the  moving  coil  and  its  attached  pointer  is 
kept  very  low  in  good  modern  instrimients,  yet  because 
the  pivot  point  must  be  very  fine,  the  calculated  stresses, 
in  tons  per  square  inch,  are  such  as  would  horrify  an 
engineer  accustomed  to  larger  constructions.  It  is  there- 
fore easy  to  see  that  mounting  the  bearing  jewels  on  a 
special  resilient  system,  which  has  been  developed  in 
later  years,  has  greatly  helped  to  solve  the  problem 
of  achieving  a  fair  amount  of  robustness  even  with  a 
high  resistance  indicator. 

Considering  the  low  resistance  instrument,  the  full 
sca'e  torque  for  the  same  E.M.F.  would  be  80  dyne- 
centimetres  I  16  X  =  80  J  and  the  fraction  to  over- 
\^         0.008  ^ 

come  friction  for  the  assumed  rise  from  800°  to  820°  C. 
would  be  one  dyne-centimetre.  This  force  is  sufficient, 
with  good  design,  to  ensure  that  the  coil  will  respond 
correctly  to  small  changes  in  the  temperature  under 
measurement,  in  fact  it  is  so  large  that  other  advan- 
tages in  use  are  available. 

Indicators  of  high  resistance,  with  their  consequent 
low  torque,  must  always  be  used  with  the  axis  of  the 
moving  coil  approximately  vertical,  because  in  that 
posture  the  friction  at  the  pivot  points  is  at  a  minimum. 
There  is  also  a  further  reason  for  this  arrangement.  If 
an  instrument  is  required  to  read  accurately  in  all 
positions  of  the  axis  it  is  essential  that  the  coil,  with  its 
pointer,  shall  be  accurately  balanced,  thus  ensuring 
that  the  only  forces  acting  upon  it  are  the  torque  due 
to  the  current  flowing  in  the  coil  and  the  opposing  torque 
of  the  control  springs,  because,  if  it  were  out  of  balance, 
there  would  be  an  additional  torque  due  to  gravity,  and 
this  would  vary  in  direction  and  amount  depending  on 
the  particular  position  of  the  axis  and  the  particular 
reading  at  the  moment.  Reference  to  Fig.  4  will  show 
this  clearly  ;  it  is  there  assumed  that  the  axis  is  hori- 
zontal and  that  the  moving  system  is  out  of  balance  by 
the  pointer  being  slightly  too  heavy.  It  will  be  seen 
that,  at  or  near  zero,  the  out  of  balance  effect  would 
act  against  the  deflecting  force,  the  indicator  would 
read  too  low,  but  at  a  large  deflection  the  reverse  effect 
is  evident,  it  would  read  too  high.  With  a  truly  vertical 
axis  there  would  be  no  gravity  effect  due  to  a  slight 
defect  in  balance,  and  if  the  axis  were  only  slightly 
out  of  vertical,  due  to  careless  fixing  of  the  indicator, 
the  out  of  balance  effect  would  be  relatively  small.  This 
consideration  is  of  great  practical  importance  to  the 
user  Ijecause,  although  the  instrument  maker  takes 


great  pains  to  balance  the  instrument  when  it  is  first 
made,  damage  in  transit  or  in  use  may  easily  cause  a 
small  disturbance  of  the  balance,  or  if  one  side  of  an 
indicator  is  hotter  than  the  other  the  consequent  greater 
expansion  of  one  part  of  the  moving  system  will  cause 
a  small  disturbance  of  the  originally  perfect  balance. 
Now  there  are  certain  small  disad^■antagcs  in  the  use  of 
an  indicator  with  a  vertical  axis.  In  the  case  of  a 
portable  indicator  a  flat  scale  may  be  employed  ;  the 


Out"  of  balance 


Ou^of  balance 
weight: 


C^avi^y. 


Gravity. 


user  looking  down  upon  it,  if  his  eye  is  over  the  centre 
of  the  movement,  can  read  with  equal  accuracy  at  all 
parts  of  the  scale.  In  the  case  of  an  indicator  for  use 
fixed  on  a  wall  at  the  level  of  the  eye,  the  end  of  the 
pointer  is  bent  down  and  hangs  in  front  of  a  curved 
A'crtical  scale  ;  this  is  called  an  "  edgewise  "  instrument. 
With  such  types  the  user  must  move  round  till  he  is 


COMPLETE  PYROMETER 
EQUIPMENT 

FOR  GLASSWORKS. 


The  "  Resilia  "  construction,  exclusive  to 
Foster  Pyrometers,  ensures  reliable 
service  under  the  worst  conditions. 
Let  us  give  you  full  information  on 
this  and  other  special  features  embodied 
in  our  instruments. 


FOSTER  INSTRUMENT  CO., 

LETCHWORTH,  HERTS. 

"  The  Pyrometer  People." 


Telephone  : 
Letchworth  26. 


Telegrams  : 
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AIR  COMPRESSORS 
&    VACUUM  PUMPS 


As  Illustrated 
in  5  sizes 

from 
10  to  80 
cubic  feet  per 
minute 

Other  types 
Larger  sizes 

Any  Pressure 
or  Vacuum 


LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS.  BEDDINGTON 
Nr.  CROYDON,  Surrey 

Telephone:  CROYDON  1698. 


Moulds 


Machined  to  specification  from 
finest  crucible  chilled  castings 
by  highly  skilled  craftsmen; 
our  works  equipment  ensures 
accuracy  and  superiority  of 
finish. 

Spegiauties — 

Mould   equipment  for  Lynch, 
Miller,    O'Neill     and  other 
Automatic  Machines. 
Glassworks    Patterns,  Crucible 
Iron  Castings. 

Ali.    Orders    Executed  PROMPri^Y. 


Johnson  Radley  &  Sons,  Ltd., 

Chesney  Works,        Hunslet,  LEEDS. 


Telegrams— Moulds,  Leeds. 


Telephone — I.eeds  21354. 


TECHNICAL  BOOKS. 
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A  TEXTBOOK  OF  GLASS  TECHNOLOGY. 

Hodkin  &  Cousen.    551  pp.    251  Illustrations. 
42/-  net. 


MODERN  GAS  PRODUCERS. 

N.  E.  Rambush.     545  pp.    356  Illustrations. 
55/-  net. 


THE   FLOW   OF   GASES   IN  FURNACES. 

Groume-Grjimailo.  397  pp.,  including  Appendix  on 
Furnace  Design. 
27/6  net. 


OIL  FUEL. 
Its  Supply,  Composition  and  Application 

E.  Butler.  4th  Edition.    310  pp.    158  Illustrations. 
12/6  net. 


INDUSTRIAL  FURNACES. 

W.  E.  Trinks.   Vol.  1.    2nd  Edition. 
22/6  net. 

Vol.  II.    405  pp.    292  Illustrations. 
27/6  net. 


THE  DECIMAL  PLATE  AND  SHEET  GLASS 
CALCULATOR. 

Samuel  S.  Lindsay, 
Comptroller  of  the  Pittsburgli  Plate  Glass  Company, 
29/6  net. 

One  large  glass  company  estimate  they  are  saving 
.£600  a  year  in  one  department  by  the  use  of 
this  book. 


ANY  Technical  Book  can  be  obtained  from — 

GLASS  PUBLICATIONS,  LTD., 

Talbot  House  Arundel  Street, 
Strand,    LONDON,  W.C.2. 

Telephone  :  Central  5985. 
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opposite  the  particular  part  of  the  scale  where  the 
pointer  is,  or  he  must  rotate  the  indicator  itself  ;  accurate 
readings  are  not  so  quick  as  with  a  flat  scale,  hut  this 
disadvantage  must  be  accepted  with  an  instrument  of 
high  resistance  and  low  torque. 

A  further  advantage  of  the  low  resistance  high  torque 
indicator  now  appears.  Because  of  the  much  larger 
forces  available  (five  times  as  great)  the  effect  of  a  small 
change  in  balance  is  negligible  so  that  an  instrument 
with  a  horizontal  axis  of  movement  may  be  used.  In 
an  indicator  or  recorder  to  be  fixed  on  a  wall  the  scale 
or  chart  may  be  flat.  Of  course  the  friction  effect  on 
the  pivots  is  also  slightly  greater  than  with  a  vertical 
axis,  but  the  much  larger  forces  make  this  also  negligible; 
thus  it  is  seen  that  the  low  resistance  indicator  may  have 
a  flat  scale  just  like  an  ordinary  ammeter,  with  a  gain 
in  the  speed  and  ease  with  which  accurate  readings  may 
be  made. 

Still  further  practical  gains  may  follow  from  the  use 
of  the  low  resistance  indicator  when  used  witli  base- 
metal  thermo-couples  for  relatively  high  temperatures. 
In  the  two  examples  taken  aboA  e  the  E.M.F.  was  assumed 
20 

at  iQQQ  ^'olt  (20  millivolts),  which  would  correspond  to 

a  scale  of  0'-1600°  C.  with  a  rare-metal  thermo-couple 
or  a  range  of  0°-400°  C.  for  one  of  well  chosen  base- 
metals.  If  we  consider  a  pyrometer  for  a  lehr  with  a 
range  of  0°-650°  C.  the  base-metal  E.M.F.  would  be 
35 

about  volt  (35  millivolts).    According  to  Ohm's 

law  larger  E.M.F.  generates  larger  current  so  that,  for 
the  two  examples  taken  the  currents  would  be  nearly 

doubled         =  1.75^  The  corresponding  torque  for  the 

high  resistance  instrument  would  be  16  X  1.75  =  28 
dyne  centimetres  which  is  an  advantage,  but  leaves  the 
torque  still  too  small  to  allow  anything  but  a  vertical 
axis  of  movement.  But  the  low  resistance  instrument 
would  have  a  torque  of  80  x  1.75  =  140  dyne-centi- 
metres, a  force  so  large  that  some  of  it  may  be  safely 
sacrificed  to  secure  greater  convenience  in  use  in  another 
direction,  namely  that  of  "damping."  The  meaning 
of  this  term  is  the  way  in  which  the  swinging  of  the 
pointer  is  "damped"  or  smoothed  out  ;  a  well  damped 
instniment  is  "dead  beat,"  it  comes  smoothly  up  to  a 
steady  reading  without  a  number  of  preliminary  swings 
which  are  annoying  and  actually  waste  time  where 
a  number  of  readings  have  to  be  taken  in  succession  ; 
further,  good  damping  secures  steadiness  in  reading, 
even  under  slight  vibration.  In  the  two  examples  so 
far  considered  it  has  been  assumed  that  the  whole 
allowable  weight  for  the  coil  has  been  used  for  the  wire 
and  its  insulation.  For  reasons  which  would  take  too 
much  space  to  elaborate  here  such  a  coil  does  not  give 
the  best  "  damping"  ;  the  pointer  may  swing  for  some 
time  when  connected  to  the  thermo-couple.  Although, 
l)y  good  design  this  swinging  may  be  reduced,  some  such 
deficiency  in  damping  must  be  acceptcfl  with  low  torque 
high  resistance  instruments.  With  the  large  tongue  of 
1  K)  dyne-centimetres  some  part  of  the  force  may  be 
sacrificed  to  secure  good  damping.  By  taking  part  of 
the  allowable  space  and  weight  with  a  closed  frame  or 


"former"  of  pure  copper,  aluminium  or  silver,  electro- 
magnetic forces  are  generated  by  the  movement  of  the 
pointer  opposing  and  slowing  down  the  swinging  (just 
as  currents  opposing  the  rotation  are  generated  in  the 
coils  of  a  dynamo),  and  thus  the  instrument  is  rendered 
"dead  beat."  This  makes  reading  quicker  and  easier 
and  even  allows  reading  a  portable  indicator  hekl  in  the 
hand.  By  slightly  reducing  the  size  of  wire  in  the  low 
resistance  coil  the  resistance  of  2  ohms  is  stiU  retained 
at  a  sacrifice  of  the  number  of  turns,  to  allow  for  the 
"former."  In  the  case  taken  above  the  number 
of  turns  would  be  32.  The  current  would  be 
35  3  5 

1006  ~^  ~  lo^o  ampere,  therefore  the  ampere-turns 
would  be 


3.5 
1000 


X  32  =  0.112  ampere-turn  generating 


a  total  torque  of  SO  x 


0.112 
0.08 


=  112  dyne-centimetres, 


which  is  ample  to  give  good  robustness  with  good 
damping  and  is  actually  comparable  with  the  forces  in 
an  ordinary  ammeter. 

To  conclude,  the  advice  of  one  having  extensive 
ex])crience  with  both  types  is — study  the  conditions  of 
installation  and  then  choose  the  instrument  best  suited 
to  the  ]3articular  work  in  view.  There  are  probably  fifty 
per  cent,  of  the  measurements  that  can  be  made  with 
low  resistance  instruments  with  all  their  advantages  of 
robustness,  simplicity  and  ease  of  reading,  freciuently 
accompanied  by  sa^'ing  in  first  cost  and  almost  certainly 
by  reduction  in  maintenance  expense. 


THE  USE  OF  COMPRESSED  AIR. 

(  ontinued  from  pa^c  421. 
For  a  gear-drive  the  multiplier  would  be  from  0.30  to 
0.80,  and  in  order  to  get  the  correct  overall  efficiency 
the  result  obtained — after  allowing  for  the  loss  in  the 
drive — should  be  multiplied  by  the  figure  rejircscnting 
the  efficiency  of  the  prime  mover.  This  final  figure 
would  give  the  ratio  of  the  actual  i)ower  input  to'^thc 
isothermal  ])owcr  in  the  air  dcli\'ercd  from  the  com- 
pressor. As  a  rule,  however,  it  is  considered  sufficient  to 
take  the  overall  ettieiency  in  terms  of  the  ratio  between 
b.h.p.  at  compressor  wheel  and  isothermal  i.h.p. 

Ratio  of  Power  to  Capacity. 

The  ratio  of  j)ower  to  capacity  usually  is  based  on  the 
number  of  cul>ic  feet  of  free  air  delivered  per  minute 
per  }).h.p.  recjuired  at  the  compressor  wheel.  This  form 
of  comparison  for  air  compressors  is  second  only  to  the 
comparison  for  reliability  and  durability,  a  comjjarison 
which  can  be  assisted  by  a  knowledge  of  the  res]X'cti\  e 
weights,  designs  and  construction. 

It  will  be  apjiarent,  however,  that  in  order  to  make  a 
true  eomi)arison  the  (•ai)acity  of  the  compressor  would 
re(|uire  to  l;c  measured  accurately.  The  power  readings 
—both  i.h.p.  and  b.h.p.—  may  "readily  be  obtained  by 
means  of  indicator  diagrams — for  indicating  air  and 
steam  cylinders — or  by  instruments  or  apparatus  for 
power-driven  compressors.  l)ut  the  methods  of  measuring 
capacity  are  more  complicated  and  vary  according  to 
the  degree  of  accuracy  aimed  at. 
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Catalogues. 

Pyrometers.  Book  Xo.  42  received  from  the  Foster 
Instrument  Company,  Letchworth,  Herts,  contains  50 
pages  devoted  to  a  description  of  the  thermo-couple 
(steam)  type  instruments  manufactured  by  the  Company. 
Details  are  given  of  the  different  types  of  indicators, 
recorders,  etc.,  and  numerous  typical  examples  are 
given  as  a  guide  to  the  choice  of  the  correct  instruments 
to  suit  specific  conditions,  these  being  illustrated  by 
means  of  diagranxs.  Not  the  least  interesting  section  is 
that  in  which  the  theoretical  side  of  jiyrometers  is  dealt 
with. 

Pulley  Blocks.  Book  Xo.  108  from  Messrs.  Herbert 
Morris,  Ltd.,  Loughboro'  gives  full  details  of  the 
'"Morris"'  worm-gear  pulley-blocks.  Dijiiensions. 
prices,  and  illustrations  of  numerous  applications  are 
given,  together  with  details  of  how  the  blocks  may  be 
made  additionally  useful  by  employing  them  in  conjunc- 
tion with  trolleys,  etc.,  etc. 

Ovil  Bruning.  The  '"  Rotamisor'"  liquid  fuel  burning 
system  is  dealt  with  in  a  12-page  booklet  recei\-ed  from 
Combustions,  Ltd.,  .31,  .St.  .Mary  Axe,  London,  K.C.S. 
The  method  of  atomising  the  oil  is  novel,  and  recfuires 
only  a  low  pressure  air  supply.  The  Company  claim 
particular  success  in  applying  the  system  to  glass- 
melting,  and  have  numerous  installations  in  operation 
on  tank  furnaces,  including  one  for  the  melting  of  pyrex 
glass. 

Sands.  From  Mr.  A.  L.  Curtis,  Westmoor  Laboratory, 
Chatteris,  we  have  received  a  copy  of  the  second  edition 
of  his  catalog  le  of  sands,  clays,  etc.,  for  industrial  pur- 
poses. The  list  is  illustrated"  with  views  of  some  of  the 
quarries  from  which  the  sands  are  obtained,  and  gix  es 
concise  information  as  to  the  essential  qualities  of  sands 
for  ver\-  many  purposes,  including  glass  manufacture. 

Mechanical  Handling  Plant.  A  12-page  booklet 
from  W.  Dcderick,  Ltd.,  Stanley  House,  Dean  Stanley 
Street,  Westminster,  S.W.I,  is  devoted  to  illustrations 
of  a  few  of  the  many  types  of  handling  equipment 
designed  by  Bleichert  &  Company,  of  I-eipzig,  which 
includes  ropeways,  cranes,  conveyors,  electric  trucks, 
etc.    British  built  plant  is  supplied  when  required. 

Chains.  From  Hans  Renold,  Ltd.,  Burnage  Works, 
Didsburj-,  .Manchester,  we  have  recei\  ed  a  copy  of  their 
new  price  list,  which  came  into  operation  on  August  1st, 
and  it  is  interesting  to  note  that  there  ha\  e  been  sub- 
stantial re\  isions  in  this  respect.  A  new  series  of  Duplex 
chains  has  been  introduced  to  meet  the  demand  of 
space  limitations  and  compactness  of  drive. 

Totally  Enclosed  Type  Electric  Motors.  Specifica- 
tion Sheet  Xo.  9  and  Dimension  Sheet  L.7  have  been 
received  from  .Messrs.  F.&A.  Parkinson,  Ltd.,  Guiseley, 
Leeds,  and  are  devoted  to  their  new  "  Klosd"  motors. 
These  are  totally  enclosed  type  A.C.  machines,  which, 
however,  due  to  their  patented  constniction,  are  only 
slightly  larger  than  ordinary  protected  type  machines  of 
the  same  rated  capacity. 

Optical  and  General  Scientific  Instruments.  The 

collection  of  instruments  exhibited  at  the  recent  Optical 


Con\'ention  was  a  remarkable  testimony  to  the  ability 
of  British  instrument  manufacturei's.  For  those  who 
were  unable  to  see  them  personally  during  the  Con- 
vention we  might  say  that  they  can  still  obtain  copies 
of  the  catalogue.  This  is  a  book  of  some  820  pages,  and 
due  to  the  explanatory  text  and  illustrations,  really 
serves  as  a  guide  to  the  latest  achiexcments  in  the 
instrument  makers'  art.  Copies  may  be  obtained  from 
the  offices  of  the  Optical  Convention,  1,  Lowther 
Gardens,  Exhibition  Road,  S.W.7.     Price  6/9  post  free. 

Colours  and  Chemicals. 

Xumber  45  (.July-August)  of  Ramsden's  Monthly 
Bulletin  for  the  Glass  Industry,  has  been  receive  I  from 
Messrs.  C.  E.  Ramsden  &  Co.,  Fenton,  Stoke-on-Trent. 
It  contains  the  customary  short  technical  article,  in  the 
present  instance  on  "  Viscosity  and  the  rate  of  setting,"* 
together  with  a  report  as  to  the  trend  of  the  market  for 
glassmakers"  chemicals. 

Small  Power  Motor  Control  Gear. 

\  leaflet  from  ^lessrs.  Brookhirst  Switchgear  Ltd., 
Chester,  announces  the  publication  of  a  new  catalogue 
(Xo.  10)  dealing  with  an  important  development  in 
their  manufacturing  policy,  whereby  the  "  Brookhirst  " 
range  of  electric  motor  control  gear  will  include  a  line  of 
"Small  Power"'  apparatus  at  reasonable  and  competi- 
ti\e  prices. 

Colours,  Glazes,  Chemicals  and  Sundries. 

Messrs.  Wengers,  Ltd.,  Etruria,  Stoke-on-Trent,  ha^e 
just  issued  their  new  Price  List,  Xo.  58.  This  is  a  volume 
of  some  130  pages  and  gi\"cs  prices  and  particulars  of  an 
extremely  wide  range  of  the  almost  innumerable  chemi- 
cals, raw  materials,  colours,  glazes,  accessories,  etc.,  etc. 
recjuired  in  modern  glass  works  and  the  pottery  and  enam- 
elling industries.  Xumerous  special  machines  and 
appliances  are  also  listed,  including  mufHc  furnaces, 
colour  sprays,  etc.  etc.  The  list  is  well  classified  and 
providecl  with  an  adequate  index,  which  adds  materially 
to  its  usefulness,  whilst  concise  notes  are  gi\-en  as  to  the 
use  of  many  of  the  materials.  The  fact  that  the  Company 
is  able  to  correspond  in  at  least  six  of  the  chief  European 
languages,  and  also  employ  metric  weights  and  measures, 
should  be  of  great  assistance  to  foreign  customers. 

 000  

BOOKS  RECEIVED. 

The  Law  Relating  to  Injuries  to  Workmen.  3rd 

Edition  (Revised).  By  Frederick  George  Xeave,  LL.I)., 
EfKngham  Wilson,  London.    2s.  net. 

This  book  of  160  pages  forms  one  of  the  series  of 
legal  handy  books  pviblished  by  Mr.  Wilson,  and  states 
in  non-technical  language,  the  rights  of  injured  workmen 
at  Common  Law,  as  well  as  under  the  A'arious  acts  which 
have  been  passed  for  their  ])rotection. 

In  this  3rd  edition  the  provisions  of  the  recent  Acts 
have  been  incorporated  and  all  the  more  important 
recent  cases  ha\  e  been  dealt  with. 

The  book  contains  a  vast  amount  of  sound  information 
upon  legal  points  which  are  generally  so  vaguely  under- 
stood. 
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Mechanical  gas  producers. 


In  a  paper  recently  presented  to  the  American  Society 
of  Mechanical  Engineers,  J.  F.  Rogers  and  V.  Windett 
dealt  with  the  problems  arising  from  the  substitution  of 
completely  mechanical  gas  producers  for  the  hand- 
operated  type.    These  were  stated  to  be  as  follows  : — 

1.  To  gasify  a  wide  range  of  coals  including  those  less 
desirable  from  chemical  and  ])hysieal  standjwints. 
These  include  coals  of  high  ash  content  and  of  low 
fusibility,  and  also  coals  containing  a  large  pro- 
portion of  "  fines." 

2.  To  make  a  good  gas  without  deterioration  in  quality 
or  quantity  incidental  to  the  cleaning  of  the  fire  of 
the  producer. 

8.  To  reduce  the  hard,  exhaustive  work  of  the  gas 
maker,  and  also  the  amount  of  labour  per  unit 
weight  of  coal  gasified. 

4.  To  increase  the  gasification  rate  per  unit  of  cross- 
sectional  area  of  the  gasification  zone  without 
appreciable  sacrifice  in  the  quality  of  the  gas.  This 
increase  should  be  such  that  the  investment  charge 
for  the  completely  mechanical  producer  will  be 
more  than  offset  l)y  its  greater  earning  capacity. 
The  increase  in  capacity  should  also  effect  an 
economy  in  the  ground  space  occupied. 

5.  To  secia-e  these  results  in  a  producer  which,  whilst 
mechanically  driven,  is  simple,  durable  and  acces- 
sible in  all  its  operating  parts.  The  producer  should 
also  be  designed  so  that  iiriprovements  as  fast  as 
they  are  developed  can  be  applied  without  serious 
alteration. 

After  dealing  with  the  earlier  developments,  the  authors 
gave  a  description  of  the  latest  L  type  machine  of  the 
W  ellman  Seaver  Morgan  Comjiany ,  afterwards  ])roceeding 
to  discuss  gasification  results.  Incidentally,  it  was  stated 
that  a  gasification  rate  of  84  lbs.  coal  per  sq.  ft.  of  cross- 
sectional  area  per  hour  had  been  obtained  with  several 
American  "  run-of-the-mine  ' "  bituminous  coals. 

The  question  of  gasification  rates  raises  that  of  the 
calorific  value  of  the  gas  obtained,  and  its  desirability 
in  the  furnaces  where  it  is  to  be  consumed.  The  calorific 
value  of  the  gas  is  generally  taken  as  the  net  B.Th.U. 
at  62°  F.  contained  in  one  cubic  foot  of  the  gas  as 
sampled  at  the  gas  outlet  of  the  producer,  or  as  near  to 
as  is  convenient.  The  usual  and  most  ajiproved  method 
of  taking  samjiles  is  that  known  as  the  "  continuous 
method."  In  this  a  small  stream  of  gas  is  taken  con- 
tinuously from  a  sampling  tube  in  the  gas  main  near  the 
producer.  The  time  of  collecting  each  sample  should 
cover  a  period  of  from  10  to  12  hours.  The  12-hour 
period  is  preferable  in  that  in  practically  all  producers, 
(every  hand  and  many  mechanical)  the  lires  are  "  broken 
down,"  clinkers  barred  off  the  walls  and  the  ashes  that 
have  accunuilated  since  the  last  cleaning  arc  removed, 
these  various  operations  taking  place  at  least  once  in 
12  hours.  This  causes  a  fall  of  the  fire  through  a  height 
c(|ual  to  that  of  the  ash  removed,  with  a  loss  of  consider- 
able coke  from  the  incandescent  zone  into  the  underlying 
ashes.  Such  a  disturbance  causes  a  serious  lowering  of 
the  calorific  value  of  the  gas,  lasting  sometimes  upwards 
of  an  hour  before  a  full  rccoverv  is  obtained. 


"  Snap  ' '  samples  taken  over  5  to  1 5  minutes  are  only 
indicative  of  the  producer  conditions  at  the  time  taken, 
and  l)y  some  are  considered  useful  for  this  purpose. 

A  gas  analysis  and  the  calorific  \'alue  calculated  from 
it  are  about  the  best  technical  indications  of  gas  producer 
performance  when  taken  in  conjunction  with  the  gas 
temperature  and  the  ash  analysis.  As  commonly  made, 
a  gas  analysis  does  not  tell  the  whole  story.  The  gas  is 
collected  in  a  container  full  of  water  at  the  start  and  is 
analysed  in  aqueous  solutions  of  the  reagents,  after 
being  passed  through  loose  filtering  cotton.  The  con- 
sequence is  that  the  numerical  results  of  the  analysis 
take  no  account  of  the  high  calorific  tar  vapours,  which 
as  a  golden  yellow  fog  characterise  gas  made  under  the 
best  conditions. 

Another  inaccuracy  is  the  reporting  of  the  hj^dro- 
earbon  gases  as  CH4  and  illuminants.  The  net  calorific 
values  of  one-tenth  of  one  per  cent,  in  volume  of  CH4, 
C2H4,  CjHg  and  CgHg  are  respectively  0.9,  1.5,  1.6  and 
3.75  B.Th.Us.  The  usual  way  of  calculating  the  illu 
minants  is  to  consider  them  all  as  CH4  =  0.9  B.Th.U ; 
the  resulting  calorific  value  of  the  gas  of  say  0.6  per 
cent,  may  thus  vary  from  5.4  up  to  22.5  B.Th.Us. 

In  general  producers  should  be  worked  at  a  low  tem- 
perature rather  than  a  hot  one.  These  terms  being 
relative  it  may  be  considered  that  in  a  factory  using  hot 
raw  gas  a  coal  gas  is  one  between  1000°  F.  and  1300°  F. 
Where  the  gas  is  washed  and  cleaned  and  the  producers 
run  at  a  lower  gasification  rate,  the  customary  gas  tem- 
peratures are  from  950°  to  1050°  F. 

If  the  final  temperature  at  the  top  of  the  fuel  bed  is 
higher  than  necessary  there  is  a  danger  of  breaking  up 
the  less  stable  hydrocarbons,  the  hydrogen  appearing 
in  the  gas,  the  carbon  being  lost,  as  it  is  deposited  in 
the  Hue  as  soot. 

If,  therefore,  there  is  much  hydrogen  in  the  gas,  it 
generally  shows  that  the  producer  has  been  operating 
too  hot.  The  other  source  of  hydrogen  is  the  steam  of 
the  blast,  and  if  the  excess  hydrogen  is  from  this  source 
it  means  too  much  steam  and  will  be  indicated  by  a 
higher  COj  content. 

The  following  shows  the  impro\'ement  in  gas  producer 
practice  by  the  introduction  of  the  completely  mechanical 
eras  machine. 


Hand- 
operated. 

Mechanically 
operated. 

Rate  of  gasification  per  sq. 
ft.  producer  cross-section 
per  hour 

7.5-10.0  lbs. 

50  lbs. 

Quality  of  gas  througliont 
Ihe  24  hours  of  a  day 

Variable,  from 
140  net  B.Th.Us 
down     t  0  80 
K.Th.Iis  during 
cleaning  jieriods 

Constant,  averag- 
ing  150-170  net 
B.Th.Us. 

Coal  gasified  per  man  ])er 
day  (all  labour  in  pro- 
ducer plant) 

3.25  tons 

14-20  tons 
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IMPORTS    OF    GLASS    AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 
Glass  Tubing  and  Rod  for  all  purposes...        ...  cwts. 

Illuminating  Glassware  ... 

Machinery  Glassware       ...        ...        ...  ... 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

I'late  and  Sheet  Glass  

Optical  Glass  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  Jars            ...       ...       ...       ...  gross 

Class  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value  ...    £ 

• 

Quantities. 

Value. 

Month  ended 
31st  July. 

Seven  months 
ended  31st  July. 

Month  ended 
31st  July. 

Seven  months 
ended  31st  July. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

333 
15,771 
31 

48,781 
90,486 

2 

102,661 
3,159 

674 
13,979 
38 

47,939 
112,391 

1 

124,063 
2,297 

3,520 
81,516 
136 

320,587 
642,822 

41 

728,147 
13,871 

3,663 
82,912 
88 

347,741 
760,177 

13 

834,983 
18,701 

4,729 
1.524 
39,914 
162 

134,709 
137,066 

348 
62,532 
8,610 

5,234 
2,625 
39,135 
224 

128,335 
155,300 

172 
79,975 
6,472 

35,046 
12,700 
214,988 
1,425 

877,030 
953,692 

3,304 
457,129 
41,859 

38,160 
12.318 
239,381 
613 

948,281 
1,021,971 

1,511 

507,560 
49,649 

389,594 

417,472 

2,597,173 

2,819,444 

EXPORTS    OF    GLASS    AND    GLASSWARE    (BRITISH  PRODUCTvS). 


Sci?nti.ic  Glassware  (except  Tubing  and  Ro  1)... 

Tubing  and  Rod  for  all  purposes   

Illuminating  Glassware  

Machinery  Glassware   

Do.Tiestic  and  Fancy  Glassware  (incl.iding  Cook- 
ing Utensils,  1  able  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet    ...        ^ . . 

Optical  (other  than  worked  Elements,  e.g.  Lense.^ 
Bottles  and  Jars  ... 

Manufactures,  not  elsewhere  specified  

  Total  Value  ... 


value 
cwts. 


gross 
cwts. 


Quantities. 

Value. 

Month  ended 
31st  July. 

Seven  months 
ended  31st  July. 

Month  ended 
31st  July. 

Seven  months 
ended  31st  July. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

469 
470 

40  7 

328 
619 
194 

2,019 
3,626 
2,622 

2,879 
3,41  1 
1,472 

4,327 
2,62S 
4,027 
2,779 

7,573 
2,101 
5,551 
1,475 

38,935 
14,042 
33,851 
18,516 

40,731 
17,132 
30,040 
1 1,469 

3,090 
73,748 
5 

26,888 
395 

3,525 
82,783 
3 

31,559 
958 

19,170 
484,903 
69 

190,560 
4,480 

16,961 
536,396 
35 

170,374 
5,117 

29,666 
137,878 
92 

24,383 
2,708 

32,713 
159,778 
112 
27,219 
6,210 

171,109 
941,973 
1,660 
190,732 
25,497 

165,726 
965,455 
915 
164,644 
30,581 

208,488 

242,732 

1,436,315 

1,426,693 

EXPORTS  OF  GLASS  AND  GLASSWARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 

Gla.s.s  Tubing  and  Rod  for  all  purposes  ...  cwts. 

Illuminating  Gla.ssware  

Machinery  Gla,s.sware   

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet   . 

0[)tical  Glas.s  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  Jars    "...       "...  gross 

'-"lass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value   f 


Quantities. 


Month  ended 
31st  July. 


1925. 


131 


836 
154 


6,631 
26 


1926. 


263 


867 
795 


1,957 
73 


Seven  months 
ended  31st  July. 


1925. 


10 
929 
1 


4,977 
1,798 

33 
14,615 
479 


1926. 


8 

1,121 
4 


4,915 
3,441 

25 
10,357 
331 


Value. 


Month  ended 
31st  July. 


1925. 


469 
7 

1,005 


5,729 
237 

38 
4,490 
130 


12,105 


1926. 


451 

8 

2,065 
15 


6,598 
506 


1,829 
681 


12,153 


Seven  months 
ended  31st  Jul.v, 


1925. 


3,765 
141 
7,283 
26 


31,471 
2,642 

280 
12,777 
2,800 


61,185 


1926. 


3,109 
110 

9,239 
100 


32,144 
3,419 

263 
9,104 
1,842 


59,330 
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Opening  of  the  Glassmakers'  Camp. 

opposite  the  Royal  Mint  and  the  Tower  of  London. 


In  officially  declaring  open  for  trade  the  large  showrooms  and 
warehouses  at  98,  Mansell  vStreet  (opposite  the  Royal  Mint  and 
the  Tower  of  London) ,  which  have  been  aptly  described  as  a 
"  Glassmakers'  Camp,"  Mr.  E.  A.  Hailwood,  managing  director 
of  Messrs.  Ackroj-d  &  Best,  Ltd.,  of  Morley,  near  Leeds,  said 
that  it  had  been  a  source  of  great  satisfaction  and  pleasure  to 
hear  the  many  exclamations  and  expressions  of  agreeable  sur- 
prise on  the  part  of  those  buyers  of  general  glassware,  con- 
tractors, electric  li.ght  fitters,  glass  factors  and  others  present 
at  the  opening.  They  had  walked  through  the  many  rooms  at 
this  "  Camp  "  and  seen  the  large  variety  of  beautiful  and 
utilitarian  glassware,  and  the  large  range  of  opal,  three-ply, 
clear  and  coloured  shades,  bowls,  units,  globes,  vases,  etc.,  on 
show,  every  piece  of  which  he  was  pleased  to  say  had  from 
beginning  to  end  been  made  at  IMorley,  near  Leeds. 

He  could  assure  those  present  that  the  mountains  of  packing 
cases  and  cardboard  cartons  to  be  seen  on  every  hand  were  not 
a  mere  blutf  ;  every  one  was  filled  with  glassware.  The  firm  had 
hoped  to  have  unpacked  and  displayed  still  more  of  the  contents 
of  these  cases,  but  the  Morley  Works  had,  so  to  speak,  simply 
snowed  the  "  Camp  "  under  with  daily  consignments  of  glass- 
ware. They  hoped,  during  the  next  few  weeks,  to  re-arrange  some 
of  the  showrooms  in  order  to  display  even  more  of  their  stock. 
They  did  not,  however,  intend  to  open  out  all  the  multitude  of 
cases,  but  would  keep  much  of  the  glassware  ready  packed  in 
the  strong  and  practical  cardboard  cases  (which  were  made  at 
their  own  works  and  which  were  fitted  with  cardboard  guides 
and  cushions  to  prevent  breakage)  and  to  hand  these  out  ready 
packed  to  their  London  and  district  customers.  Of  course, 
those  purchasers  who  preferred  to  have  the  boxes  opened  and 
the  contents  examined  before  taking  delivery  would  be  quite 
free  to  do  so. 

DlFFICUI,TIES  OI'    THE  TRADE. 

During  the  War  the  firm  of  Ackroyd  &  Best,  Limited,  were 
engaged  upon  making  heat-resisting  and  chemical  glassware, 
and  it  was  only  since  hostilities  had  ceased  that  the  firm  had 
developed  the  making  of  illuminating  and  decorative  glass  ware. 
They  were  new  to  the  job,  and  had  been  appalled  at  the  enormous 
variety  of  shapes  and  sizes  of  glassware  needed  to  meet  the 
requirements  of  the  illuminating  trade.  The  making  of  the  huge 
variety  of  moulds  and  the  producing  of  samples  from  such 
moulds  had  been  a  gigantic  task,  especially  as  it  had  been  so 
difficult  to  convince  buyers  that,  here  in  England,  there  was  a 
new  works  willing  to  make,  and  capable  of  making,  almost 
anything  in  the  glass  line,  exclusive  of  sheet  glass  and  ordinary 
bottles  and  jars. 

The  result  has  been  that  the  firm  of  Ackroyd  &  Best,  Ltd., 
had  very  rarely  been  supported  with  substantial  orders  such  as 
would  give  their  workers  a  reasonable  chance  of  getting  the 
moulds  well  hot,  and  the  men  into  the  stride  and  swing  necessary 
for  the  production  of  good  glassware.  In  the  absence  of  firm 
orders  they  had  had  to  grope  their  way,  and  in  many  cases  keep 
their  men  together  by  working  to  stock  ;  hence  some  of  the 
large  stocks  being  displayed  that  day.  In  other  cases,  moulds 
have  had  to  be  made  on  speculation,  and  test  pieces  blown  and 
decorated  to  show  potential  ciistomers  the  size  and  shape  of 
mould  and  type  of  decoration.  Naturally  these  test  pieces  were 
not  such  good  e  amples  as  would  be  available  from  quantities 
manufactured  to  the  definite  orders  which  it  is  was  hoped  that 
"  display  "  would  command  from  London  and  district  buyers. 

As  the  gangs  of  glass  blowers  are  now  getting  well  settled 
down  to  their  work  he  was  certain  that  Ackroyd  &  Best  would 
in  the  near  future  further  surprise  British  buyers  by  the  increased 
variety  and  originahty  of  "  Hailglassware,"  which  they  would 
turn  out  at  Morley.  He  had  recently  expressed  surprise  to  the 
officials  of  one  large  electric  lani])  concern  at  the  vast  amount 
of  British  money  which  had,  year  by  year,  gone  abroad  in  the 
purchase  of  glassware,  and  especially  illuminating  gla.ssware. 
He  was  pathetically  told  that  the  chiefs  of  .several  concerns  had 
in  vain  .searched  Britain  over  for  someone  to  take  up  the  manu- 
facture of  that  j)articular  type.  He  (Mr.  Hailwood)  could  only 
say  that  not  one  of  these  pilgrims  had  reached  the  works  of 


Messrs.  Ackroyd  &  Best  at  Morley,  near  Leeds,  notwithstanding 
the  fact  that  the  firm  had  been  advertising  in  most  of  the  trade 
journals  and  many  daily  papers,  and  had  maintained  a  sub- 
stantial stand  at  the  first  exhibition  at  Wembley,  and  also  had 
travellers  showing  stocks  in  properly  equipped  stockrooms  at 
most  of  the  big  cities  in  the  British  Isles.  Yet  these  patriotic 
people  had  failed  to  see  these  conspicuous  indications  of  the 
ability  and  willingness  of  Messrs.  Ackroyd  &  Best  to  meet 
British  requirements.  He  suspected  the  true  answer  was,  that 
the  buying  departments  of  man}'  of  the  large  concerns  were 
obsessed  with  obtaining  big  and  unreasonable  profits  which  they 
could  not  expect  to  get  from  British  makers  on  account  of  their 
heavy  taxation  and  other  obligations.  The  buyers  deUberately 
shut  their  eyes  and  ears  to  the  displays  and  pleas  of  British 
manufacturers  in  order  to  whine  at  the  alleged  lamentable 
backwardness  of  British  makers,  meanwhile  squeezing  down 
foreign  prices  and  keeping  their  own  selling  prices  high  to  reap 
large  profits  for  their  departments,  and  so  receive  the  applause 
of  their  chiefs. 

I\Ir.  Hailwood  hoped  that  the  exhibitions  now  before  the  eyes 
of  those  present,  and  further  samples  of  which  could  be  seen 
at  the  show  rooms,  at  32,  Shaftesbury  Avenue,  London,  or  at 
the  works  at  Morley,  near  Leeds,  would  once  and  for  all  give 
the  lie  to  the  atrocious  tale  that  suppliers  of  good  and  artistic 
"  British  made  "  illuminating  and  fancy  glassware  could  not  be 
obtained  in  this  country.  Ackroyd  &  Best  had  decided  to 
grade  their  glassware.  Certain  patterns  would  be  made  by  mass 
production  at  prices  to  meet  foreign  competition,  even  if  it 
involved  for  the  time  being  the  selling  at  "no  profit."  Other 
patterns  would  be  reserved  for  better  class  trade,  and  reasonable 
prices  asked.  Good  discounts  would  be  reserved  or  given  to 
the  trade.  Provided  the  London  trade  supported  them,  it  was 
not  their  intention  to  set  out  to  i-eiail  standard  lines  of  "  Hail- 
glassware." They  hoped  to  work  through  the  trade  ;  they  were 
advertising  vigorously  their  brand  of  "  Hailglassware,"  and  the}' 
pleaded  with  the  public  to  demand  this  British  article  and  to 
look  for  the  name  "  Hailglass,"  which  would  be  stamped  on 
each  piece.  They  hoped  that  the  public  would  inform  them  of 
instances  where  this  brand  was  refused,  and  they,  Ackroyd  & 
Best,  Limited,  would  be  pleased  to  put  such  people  in  touch  with 
the  nearest  retailers  of  "  Hailglassware." 

A  Gambi,er's  Last  Throw. 

There  was,  of  course,  special  commercial  glassware  to  suit 
machines,  instruments,  etc.,  which  often  could  only  be  handled 
direct  with  the  maker  of  such  machines.  He  looked  to  these 
makers  to  communicate  direct  with  the  firm's  head  office  at 
Morley,  or  at  one  of  Ackroyd  &  Best's  branches.  He  added 
that  the  firm  were  issuing  a  very  beautiful  catalogue  showing 
coloured  pictures  of  a  large  range  of  their  glassware,  and  this 
catalogue  would  be  supplied  to  the  trade.  In  conclusion,  Mr. 
Hailwood  stated  that  he  hoped  that  he  had  not  during  the 
course  of  his  speech,  nor  in  any  of  the  firm's  advertisements, 
given  offence  to  any  of  the  trade  ;  he  had  not  intended  to  be 
offensive,  and  he  trusted  that  the  difficulties  under  which  the 
glass  trade  had  had  to  work,  coupled  with  the  strange  lack  of 
sympathy  which  the  President  of  the  Board  of  Trade  had  dis- 
played to  the  industry,  and  the  difficulties  which  the  Board 
of  Trade  had  opposed  to  the  carrying  out  of  Mr.  Baldwin's 
promises  to  the  glass  trade,  were  sufficient  excuse  for  anything 
said  by  anyone  who  found  himself  involved  in  such  a  difficult 
and  thankless  industry  mainly  beca\ise  of  Government  promises 
which  had  not  been  carried  out. 

The  opening  of  that  glassmakers'  "  camp  "  was  more  or  less 
in  the  nature  of  a  "  gambler's  last  throw,"  and  he  trusted 
that  for  the  good  of  the  country  it  would  not  be  a  failure.  The 
glass  trade  was  already  almost  dead,  and  under  prevailing 
conditions  he  thought  that  if  hostilities  should  break  out  on  any 
future  occasion  it  would  be  a  ca.se  of  God  help  England  if  its 
gla.ss  industry  was  extinct.  He  then  declared  the  showroom 
and  warehouses  at  98,  JNlansell  .Street  opened  for  business. 
This  statement  was  received  with  prolonged  applause  by  the 
large  company  present  at  the  ceremony. 
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United  States  Patents. 


GRANTED  JULY  13th,  1926. 
1,592,180. — Apparatus  for  Making  Wire  Glass. 
Walter  Cox  and  Arno  Shuman,  Philadelphia,  Pa., 
assignors  to  Pennsylvania  Wire  Glass  Company, 
Philadelphia,  Pa.,  a  Corporation  of  New  Jersey. 
Filed  December  18,  1920.  Serial  No.  431,586. 
6  Claims.    (CI.  49—32.) 


m 


3.  Apparatus  for  making  wire  glass  comprising  the 
combination  of  a  glass  tank  furnace,  confronting  dams 
over  which  confluent  streams  of  glass  flow  from  the 
tank,  means  for  pi\  otally  adjusting  the  dams  to  regulate 
the  confluence  of  the  flow,  and  de\'ices  for  passing  wire 
netting  between  the  dams  and  through  the  confluence  of 
the  streams,  substantially  as  described. 
1,592,228.    Process  for  Making  Corrugated  Wire 
Glass.    Arno  Shuman,  Philadelphia,  Pa.,  assignor 
to  Pennsylvania  Wire  Glass  Company,  Philadelpia, 
Pa.,  a  Corporation  of  New  Jersey.    Filed  February 
11,    1926.    Serial    No.    87,480.    2    Claims.  (Cl 
49—32.) 

1.  The  process  of  making  wire  glass  which  consists 
in  rolling  a  plain  sheet  of  glass  with  wire  mesh  embedded 
therein,  and,  while  the  interior  portion  of  the  sheet  is 
sufficiently  plastic  by  heat  to  permit  twists  of  the  mesh 
to  stretch  and  while  the  exterior  of  sheet  is  sufficiently 
solid  by  cooling  upon  bending  to  retain  its  form,  simul- 
taneously corrugating  said  sheet  and  mesh  in  part  by 
laying  it  upon  a  corrugated  table  and  in  part  by  press- 
ing it  between  corrugated  surfaces. 
1,592,253.    Feeding  Mechanism  for  Glass-Moulding 
Machines.    Clyde   A.    Beeth,    Rochester,  N.Y. 
Filed   May   11,   1922.    Serial   No.   560,194.  19 
Claims.    (Cl.  49—55.) 
1.  A  feeding  mechanism  for  glass  molding  machines 
comprising  a  movably  mounted  spout  for  delivering  mol- 
ten glass  into  the  mold  of  a  blowing  machine,  a  weigh- 
ing mechanism  for  delivering  glass  to  the  spout,  and 
mechanism  for  controlling  the  movement  of  the  spout 
controlled  by  said  weighing  mechanism. 
1,592,299.    Method    and    Apparatus   for  Making 
Blown  Glassware.    George  E.  Howard,  Jiutler, 
Pa.,  assignor,  by  mesne  assignments,  to  ILirtford- 
Empire  Company,  Hartford,  Conn.,  a  Corporation  of 
Delaware.    Filed  July  8,  1921.    Serial  No.  1-83,23  f. 
.55  Claims.    (Cl.  19—5.) 
6.  The  method  of  making  blown  glassware  that  com- 
prises causing  a  mass  of  molten  glass  to  issue  in  a  sus- 


pended mass  from  a  downwardly  opening  discharge 
orifice,  directing  fluid  under  pressure  through  the  said 
orifice  into  the  interior  of  the  said  mass  while  the  said 
mass  is  still  attached  to  the  i)arent  body,  and  simultane- 
ously api)lyiug  an  elongating  imi)ulse  to  the  said  mass 
froni  abo\  c,  ttiereby  assisting  in  forcing  the  glass  through 


1,592,336.    Glass-Melting  Container.    James  Bryce, 
Pittsburgh,  Pa.    Filed  January  30,  1923.  Serial 
No.  615^828.    2  Claims.    (Cl.  49—60.) 
1.  A  container  or  receptable  in  which  to  fuse  the 
ingredients  entering  into  a  glass  batch,  which  container 
is  formed  from  a  ferrous  alloy  containing  a  percentage 
of  chromium  such  that  oxidation  of  the  surfaces  of  the 
container  in  contact  with  the  ingredients  during  and 
after  fusion  tliereof  will  be  negligil)le. 
1,592,429.    Process   of   Treating   Glass   and  the 
Product  Thereof.    Charles  A.  Kraus,  Worcester, 
Mass.    Filed  June  5,  1924.    Serial  No.  718,015 
6  Claims.    (Cl.  41—20.) 
1.  The  process  of  treating  glass,  characterised  by 
substitution  in  a  delimited  region  in  glass,  for  ions 
normafly  present  in  the  glass,  of  ions  of  different  atomic 
number,  in  quantity  so  restricted  as  to  be  normally 
in\  isible,  but  in  (piaiitit\'  sullicient  to  be  developable  to 
visibility  by  differential  condensation  of  liquid  ui)on  the 
glass. 

1,592,444.  Drawing  Sheet  Glass.  Joseph  P. 
Crowley,  Toledo,  Ohio,  assignor  to  The  Libbey- 
Owens  Sheet  Glass  Company,  Toledo,  Ohio,  a  Cor- 
l)oration  of  Ohio.  Filed  March  22,  1924.  Serial  No. 
700,998.    14  Claims.     (Cl.  49— 17.) 


].  In  the  art  ol'  |)ro(lucing  sheet  glass,  the  process  of 
drawing  the  sheet  from  its  molten  source  in  a  vertical 
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direction,  until  substantially  set,  and  then  bending  the 
sheet  into  another  plane  along  an  arc  of  such  curvature 
that  the  bending  strains  will  not  exceed  the  elastic 
limit  of  the  sheet. 

6.  Apparatus  for  making  sheet  glass,  comprising  a 
receptacle  containing  a  pool  of  molten  glass,  and  means 
for  drawing  a  continuous  sheet  of  glass  N  crtically  there- 
from and  carrying  the  sheet  into  another  plane,  com- 
jirising  means  for  drawing  the  sheet  A  crtically  from  the 
))ool  until  set  in  ilat  sheet  form,  and  means  for  gradually 
bending  the  flat  sheet  against  its  own  elasticity  into 
another  i)lane. 

GRANTED  JULY  20th,  1926. 
1,593,054. — Furnace  for  Glass  Manufacture.  Pierre 
Arbeit,  Paris,  France,  assignor  to  Manufactures 
des  Glaces  &  Produits  Chimifjues  dc  St.  Gobain, 
Chauny  &  Cirey,  Paris,  France,  a  Corporation  of 
France.  Filed  NoA'cmber  19,  1924.  Serial  No. 
750,909,  and  in  France  December  6,  1923.  4  Claims. 
(CI.  49—54.) 


1.  In  a  continuously  operating  glass-making  furnace, 
in  combination,  independent  melting  and  refining  chaui- 
bers  arranged  in  separate  blocks  of  masonry,  means  for 
separately  heating  the  melting  and  refining  chambers, 
jiassage  means  connecting  the  melting  and  refining 
chambers,  and  electrical  means  for  independently  heat- 
ing the  passage  means  and  controlling  the  flow  of  glass 
therethrough  for  the  purpose  described. 
1,593,290. — Apparatus  for  Delivering  Viscous  Glass. 
Edwin  P.  Corbctt,  Columbus,  Ohio,  assignor  to 
Hartford-Em])ire  Companv,  a  Corporation  of  Dela- 
ware. Filed  November  15,"l924.  Serial  No.  750,213. 
11  Claims.    (CI.  49—55.) 


1 .  A  spout  for  delivering  viscous  glass  from  a  furnace 
comjjrising  a  body  ))ortion  with  a  delivery  aperture 
therein,  an  outer  lining  for  said  body  portion,  and  a 
layer  of  ])lasti(!  material  interposed  between  said  outer 
lining  and  the  furnace. 

GRANTED  JULY  27th,  1926. 
1,593, .560.    Lining   for    Furnaces    and    the  Like. 

Clarence  P.  Hvrncs,  Scwickk'y,  Pa.  Filed  October 
2,1924.  Serial  No.  741,120.  O  Clauns.  (CI.  266— 4.3.) 


1.  A  furnace  having  a  built-up  wall  formed  of  blocks, 
at  least  part  of  said  blocks  having  a  fused  silica  face 
portion  adapted  to  contact  with  fused  bath  materials 
contained  in  said  furnace. 

1,593,567.— Glass  Shaping  or  Feeding.   Clarence  P. 

Byrnes,  Sewicklev,  Pa.     Filed  October  29,  1925. 

Serial  No.  65,554'.    14  Claims.    (CI.  49—17.) 
1.  In  apparatus  for  shaping  or  feeding  glass  a  device 
having  a  surface  of  fused  silica  arranged  to  contact  with 
the  moving  glass. 

1,593,614.  Press  Mold  for  Glass  Articles.  George 
E.  Zeiler,  Pittsburgh,  Pa.  Filed  April  6,  1922. 
Serial  No.  550,003.    7  Claims.    (CI.  49—72.) 


1.  A  mold  comprising  a  member  for  forming  the  body 
portion  of  an  article  and  a  collapsible  member  movable 
with  respect  thereto  for  forming  a  necked-in  extension 
on  said  body  portion  and  for  raising  said  article  from 
said  mold. 

3.  A  mold  comprising  a  main  body  portion  of  hollow 
construction  having  an  axial  opening  therein  and  a 
sup])lementary  collapsible  portion  movably  mounted  in 
said  opening  for  co-operation  with  said  body  portion. 
1,593,627.    Method  of  and  Apparatus  for  Annealing 
and  Cooling  Sheet  Glass.    Lawrence  A.  Gessner, 
Jeannette,  Pa.,  assignor  to  Window  Glass  Machine 
Company,  Pittsburgh,  Pa.,  a  Cor])oration  of  Nev,' 
.Jersey.    Filed    November   3,    1923.    Serial  No. 
672,530.    16  Claims.    (CI.  49—47.) 
1.  In  the  method  of  making  substantially  flat  sheet 
glass,  the  steps  consisting  in  passing  sheet  glass  through 
a  lehr,  j^assing  heated  gaseous  fluid  through  the  lehr  in 
tlie  same  direction  as  the  travel  of  the  glass,  and  main- 
taining a  substantially  smooth  and  continuous  flow  of  the 
gaseous  fhiid  along  the  imder  surface  of  the  glass  in 
such  adjusted  amounts  as  will  substantially  prevent 
warping  or  bowing  of  the  glass  in  the  lehr,  substantially 
as  described. 

1,593,632.  Method  and  Apparatus  for  Annealing 
and  Cooling  Sheet  Glass.  John  Ilartzell,  Arnold, 
Pa.,  assignor  to  Window  Glass  Machine  Company, 
Pittsburgh,  Pa.,  a  Corporation  of  New  Jersey. 
Filed  February  16,  1924.  Serial  No.  693,249. 
Renewed  January  2,  1926.  17  Claims.  (CI. 
49—47.) 

1.  In  the  method  of  annealing  and  cooling  sheet  glass 
the  steps  consisting  in  supplying  flat  hot  glass  to  a 
horiz;ontally  extending  lehr  tunnel,  sui)i)lying  streams  of 
heated  gases  to  the  tunnel  above  and  below  the  glass 
level  adjacent  the  end  of  the  tunnel  where  the  glass 
enters  and  permitting  tlie  streams  to  travel  through  the 
tunnel  in  contact  with  the  glass,  and  abstracting  heat 
IVom  the  upper  stream  in  amounts  sullicient  to  sub- 
stantially etjualisc  the  rate  of  heat  loss  from  the  two 
faces  of  the  glass,  substantially  as  described. 
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1,593,756.    Device  for  Feeding  Materials  into  Glass 
Furnaces.    John  Debnar,  Blairsville,  Pa.  Filed 
February  24,  1926.    Serial  No.  90,306.    12  Claims. 
(CI.  214^26.) 
1.  In  a  device  for  feeding  materials  to  glass  furnaces, 
a  portable  carriage  movable  across  the  front  walls  of  a 
battery  of  glass  furnaces,  a  plurality  of  hoppers  on  the 
carriage,  a  ladle  selectively  positioned  relative  to  the 
hoppers  and  movable  through  the  fvu-nace  door  openings, 
each  hopper  having  a  discharge  opening  at  its  lower  end, 
a  sliding  gate  vah  e  for  each  opening,  and  independent 
means  for  operating  each  gate  valve. 
1,593,997.    Glass   Machinery.    Clarence  W.  Avery 
and  Wenzel  G.  Vesey,  Detroit,  Mich.,  assignors  to 
Ford  Motor  Company,  Detroit,  Mich.,  a  Corporation 
of  Delaware.    Filed  February  24,  1922.    Serial  No. 
538,994.    2  Claims.    (CI.  51^110.) 
1.  In  a  device  of  the  class  described  including  a  work 
carrying  table,  an  abrading  device  associated  therewith, 
electrical  means  for  driving  the  abrading  devices,  means 
for  feeding  an  abrasive  substance  to  the  work  on  the 
table,  and  means  included  in  the  driving  device  circuit 
for    automatically    \'arying   the    abrasive  substance 
supplied  in  proportion  to  the  current  passing  through 
said  circuit  whereby  the  efficiency  of  the  abrading  deA'ice 
may  be  maintained  to  a  substantially  constant  pre- 
determined amount. 

GRANTED  AUGUST  3rd,  1926. 
1,594,496.     Electrofining   Glass  Furnace.  Walter 
G.  Clark,  New  York,  X.Y.    Filed  April  6,  1020. 
Serial  No.  371,699.    7  Claims.    (CI.  201—64.) 


1.  The  combination  in  a  furnace  of  the  class  described 
having  a  fining  zone,  of  means  for  maintaining  the  glass 
in  molten  condition  in  the  fining  zone  by  heat  other 
than  electric,  and  means  located  within  the  molten  mass 
of  glass  within  the  fining  zone  for  introducing  electric 
current  through  said  glass,  said  last  means  being  ad- 
justable so  as  to  vary  the  amount  of  electric  current 
passing  through  said  glass. 

1,594,557.  Fire-Polishing  Apparatus.  William  T.. 
Proeger,  Toledo,  Ohio,  assignor  to  The  Libl)ey  Glass 
Manufacturing  Company,  a  Corporation  of  Ohio. 
Filed  April  28,  1924.  Serial  No.  709,360.  17  Claims. 
(CI.  49—58.) 

1.  A  table  adapted  to  support  an  inverted  article  of 
hollow  glassware,  means  to  rotate  the  table  al)out  a 
vertical  axis,  and  a  burner  declined  at  an  ajiproximately 
45'^  angle  to  the  horizontal  and  adapted  to  play  a 
flame  against  substantially  all  of  one  side  of  an  article 
on  the  table. 


GRANTED  AUGUST  10th,  1926. 
1,595,103. —  Method  of  and  Apparatus  for  Treating 
Molten  Materials.  Charles  H.  Kingslcx',  P^lizal)cth, 
Pa.,   assignor  to  Mississip|)i   Glass   Com|)any,  a 
Corporation  of  New  York.    Filed  March  21,  1921-. 
Serial  No.  700,751.   14  Claims.   (CI.  49  45.) 
1.  In  connection  with  a  glass  melting  furnace,  a 
chamber  having  walls  of  a  material  of  low  heat  con- 
ductivity and  whose  heat  conductivity  varies  progres 
sively  through  the  length  thereof,  and  said  walls  com- 
prising means  for  ])assing  glass  through  said  chamber. 

7.  In  the  manufacture  of  glass  the  process  comprising 
passing  molten  glass  in  sheets  between  mo\  able  walls  of 
gradually  increasing  heat  conducti\  ity,  com])rising  end- 
less belts  and  moving  said  walls  and  slicets  synchronously. 
1,595,125. — Lehr  for  Continuous  Sheet  Glass.  .Tames 
B.  Small,  Charleston,  W.  Va.,  assignor  to  Tlie 
I.ibbey-Owens  Sheet  Glass  Company,  Toledo,  Ohio, 
a  Corporation  of  Ohio.  Filed  .July  14,  1024.  Serial 
No.  725,851.    8  Claims.    (CI.  49—47.) 
1.  In  combination  with  a  lehr  and  a  conveyor  for 
carrying  a  continuous  strip  of  glass  therethrough,  a 
plurality   of  heating  elements   ])ositioncd   at  spaced 
locations  in  the  lehr,  and  heat  radiating  and  deflecting 
elements  })ositioned  between  the  heating  elements  and 
the  sheet. 

1,595,358. — Process  of  Making  Glass.    Charles  E. 
Parsons,  New  York,  N.Y.,  assignor  to  Metal  Re- 
search Corjjoration,  New  York,  N.Y.,  a  Corporation 
of  Delaware.  Filed  September  19,  1925.  Serial  No. 
57,463.   3  Claims.    (CI.  106—36.3.) 
1.  The  process  of  making  glass  in  a  blast  furnace 
which  consists  in  providing  a  charge  of  blast  furnace 
slag  mixed  with  an  alkali  metal  chloride  and  carbo- 
naceous material  ;  igniting  said  charge  ;  and  continuing 
the  melting  of  the  same  until  an  iron  free  glass  consisting 
essentially  of  calcium-sodium  silicate  is  i^roduced. 
1,595,773.— Glass  Mold.      Edgar  A.  (Jillinder,  Phila- 
delphia, Pa.,  assignor  to  Gillinder  &  Sons,  Inc., 
Pliiladcl|)hia,  Pa.,  a  Cori)oration  of  Pennsylvania. 
Filed  .May  1,  1926.   Serial  No.  105,039.   2 "Claims. 
(CI.  49—70.) 


1.  In  a  mould  of  the  character  stated,  a  bottom  plate, 
a  pair  of  hinged  mold  members,  ha\  ing  body  molding 
portions  and  ujjper  neck  molding  ]K)rtions,  and  having 
opposed  inner  recesses  in  the  inner  surfaces  of  the  body 
j)ortions  thereof,  a  pair  of  opposed  die  plates  having 
op))osed  inner  concaved  die  surfaces  seated  in  said 
recesses,  means  for  securing  said  die  plates  in  said 
recesses,  and  a  pair  of  semi-circidar  upi)er  thread  dies 
detachably  secured  to  the  neck  portion  of  said  mold 
members. 
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1,595,912.— Method  of  Annealing  and  Cooling  Sheet 
Glass.  William  L.  Monro,  Pittsburgh,  Pa.,  assignor 
to  Window  Glass  Machine  Company,  Pittsburgh, 
Pa.,  a  Corporation  of  New  Jersey.  Filed  February 
12,1924.  Serial  No.  692,247.  5  Claims.  (CI.  49— 89.  ) 
2.  In  the  method  of  producing  substantially  flat  sheet 
glass,  the  steps  consisting  in  supplying  flat  hot  glass 
to  a  horizontally  extending  lehr  tunnel,  supplying 
streams  of  heated  gases  to  the  tunnel  above  and  below 
the  glass  level  adjacent  one  end  of  the  tunnel  and  per- 
mitting streams  thereof  to  travel  through  the  tunnel  in 
contact  with  the  glass,  and  adding  heat  to  the  lower 
stream  in  adjusted  amounts  sufficient  to  compensate  for 
the  difference  in  temperature  and  velocity  of  the  lower 
stream  as  compared  with  the  upjier  stream  so  as  to 
prevent  warping  of  the  sheet  and  insure  the  production 
of  substantially  flat  sheet  glass,  substantially  as  des- 
cribed. 

5.  In  the  method  of  producing  substantially  flat  sheet 
glass,  the  steps  consisting  in  supjilying  flat  hot  glass 
from  a  heated  flattening  oven  to  a  horizontally  extend- 
ing lehr  tunnel  connected  to  the  flattening  oven,  per- 
mitting gases  to  flow  from  the  oven  through  the  tunnel 
in  sti'eams  above  and  below  the  glass  level,  and  adding 
heat  to  the  lower  stream  in  adjusted  amounts  sufficient 
to  compensate  for  the  difference  in  temperature  and 
velocity  of  the  lower  stream  as  compared  with  the  upper 
stream  and  thereby  prevent  warping  or  bowing  of  the 
glass  sheet,  thus  insuring  the  production  of  substan- 
tially flat  sheet  glass,  substantially  as  described. 

 ^XjXja  

BRITISH  PATENTS. 


The  following  abstracts  are  taken  from  the  Illustrated  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Buildings,  London,  W.C., 
brice  \j-  each. 

252,371. — Glass  Manufacture.   Hartford-Empire  Co., 
333,  Homestead  Avenue,  Hartford,  Connecticut, 
U.S.A.— (Assignees  of  Canfield,  R.  W.,  28,  Bishop 
Road,  West  Hartford,  Connecticut,  U.S.A.)  May  18, 
1926,  No.  12717.   Convention  date.  May  19,  1925. 
Not  yet  accepted.    Abridged  as  open  to  inspection 
under  Sect.  91  of  the  Act.    (Class  56.) 
Blowing. — Relates  to  the  manufacture  of  liollow  blown 
glassware  having  thin  walls,  such  as  electric  lamjJ  bulbs 
and  tumblers.    The  principal  feature  of  the  invention 
consists  in  suspending  a  glass  blank  by  its  marginal 
portion  and  allowing  it  to  distend  downwardly,  whilst 
it  is  being  heated,  the  distension  being  opposed  by 
gaseous  pressure  in  order  to  regulate  the  elongation 
and  lateral  cx])ansion  of  the  ])arison.    Apparatus  for 
carrying  out  this  method  of  parison  formation  is  shown 
in  Figs.  1  and  4  and  (•onii)rises  a  com})incd  press  and 
blow  head  42,  a  ring  mould  13,  a  blank  mould  20,  a 
finishing  rnould  M)V,  and  burners  100  the  flames  from 
which  supply  the  gaseous  prcssui-e  for  regulating  the 
formation  of  the  parison. 

Ring  and  blank  moulds.  The  ring  mould  is  sup))orted 
in  a  circular  opening  in  a  table  3,  and  the  two  halves 
13  of  the  mould  are  pivoted  to  a  gear  ring  5  which  is 
mounted  on  ball  bearings  6.    The  gear  ring  can  be 


rotated  by  means  of  a  crank  handle  16  through  a  bes  el 
gear  14.  The  blank  mould  is  carried  by  an  arm  17 
pivoted  on  a  bracket  18  below  the  table  3,  and  consists 
of  a  casing  20  with  a  replaceable  carbon  inset  21  formed 
with  a  cavity  23  of  the  desired  shape  to  mould  a  charge 
24  of  glass.  The  arm  17  swings  in  a  vertical  plane,  and 
is  held  in  contact  with  the  ring  mould  by  a  hook  25 
which  engages  a  pin  on  a  lever  23a.  A  pni  28,  coaxial 
with  the  carbon  inset,  dislodges  the  blank  from  the  mould 
when  the  arm  17  is  swung  downwards. 


Press  and  blow  head. — The  combined  pressing  and 
blowing  mechanism  42  comprises  a  barrel  43  which  is 
rotatably  mounted  in  a  bearing  44  formed  at  the  end 
of  an  arm  45.  The  lower  end  of  the  barrel  43  is  jjrovided 
with  a  head  49  which  enters  between  curved  members 
50,  connected  to  the  upper  end  of  the  ring  mould  holders 
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12,  and  locks  the  mould.  The  charge  of  glass  24  is 
pressed  by  a  plunger  G2  carried  by  a  stem  62  which 
slides  within  a  tube  51  extending  coaxially  through  the 
barrel  A3.  Compressed  air  is  supplied  to  the  space 
between  the  stem  63  and  the  tube  51  by  means  of  a 
pipe  57  and  ports  56,  59.  A  spring  65  withdraws  the 
plunger  into  the  tube  during  the  blowing  operation, 
and  a  cam  75,  which  is  operated  by  a  pivoted  yoke  73, 
forces  the  plunger  downwards,  to  the  position  shown 
in  Fig.  for  the  pressing-operation.  A  stripper  ring  70 
surrounds  the  lower  end  of  the  tube  51  and  is  pressed 
do^Miwards  by  a  spring  72.  The  arm  45  which  supi)orts 
the  head  slides  on  a  v  ertical  post  77,  and  it  is  raised 
and  lowered,  and  also  swung  horizontally  by  a  lever  80. 

Finishing  mould. — The  finishing  mould  104  consists 
of  two  halves  105,  Fig.  1,  hinged  on  a  pin  107  which  is 
carried  on  an  arm  108  that  can  be  swung  horizontally. 
The  mould  is  opened  and  closed,  and  also  swung  to  and 
from  the  position  beneath  the  ring  mould,  by  a  lever  111 
connected  by  links  112  with  the  mould  halves.  The  links 
are  formed  with  notches  which  engage  pins  on  the  mould 
hah  es  and  are  kept  in  engagement  with  them  by  springs. 
By  disengaging  the  links  from  the  pins,  the  mould 
halves  may  be  lifted  off  their  pivot  107  for  replacement. 
A  sprayer  122  may  be  provided  to  cool  the  mould. 

Operation  of  the  machine. — After  the  blank  mould 
receives  a  charge  of  glass,  the  lever  80  is  moved  to  lower 
the  head  42  and  pressure  is  applied  to  it  to  form  the 
charge  into  a  blank.    The  lever  23a  is  then  moved 
to  release  the  arm  17  which  swings  downwardly,  and  its 
movement  releases  the  yoke  73  from  the  cam  75  thus 
allowing  the  spring  65  to  withdraw  the  plunger  62  into 
the  tube  51.    The  operator  now  rotates  the  blank  by 
the  crank  16  and  at  the  same  time  he  moves  under  the 
blank  a  burner  95  and  provided  with  a  number  of 
nozzles  100.    Flames  from  these  nozzles  play  on  the 
blank,  as  shown  in  Fig.  6,  and  reheat  it,  and  the  flame 
from  a  central  burner  101  also  tends  to  retard  the  sagging 
of  the  parison.    Air  is  then  blown  into  the  parison  to 
expand  it,  and  blowing  and  reheating  is  continued  until 
the  parison  is  of  the  required  shape  and  wall  thickness. 
The  burner  is  then  removed,  and  when  the  parison  has 
sagged  to  the  required  extent,  the  finishing  mould  is 
closed  around  it  and  blowing  and  rotation  is  continued 
until  the  article  attains  its  final  form. 
252,747. — Fused  Silica  ;  Electric  Furnaces.  British 
Thomson-Houston  Co.,  Ltd.,  Crown  House,  Ald- 
wych,  London. — (Assignees  of  Thomson,  E.  :  22, 
Monument  Avenue,   Swampscott,  Massachusetts, 
T.\S.A.)  Jime  1,  1926,  No.  13847.  Convention  date, 
June  1,  1925.    Not  yet  accepted.     Abridged  as 
open  to  inspection  under  Sect.  91  of  the  Act. 
(Classes  39  (iii)  and  .56.) 
A  process  for  producing  transparent,  bubl)le-free, 
silica  consists  in  fusing  the  silica,  subjecting  the  plastic 
mass  to  the  action  of  centrifugal  force  in  order  to  segre- 
gate the  trapped  gases  in  one  portion  of  the  mass,  allow- 
ing the  fusion  to  solidify,  and  then  removing  the  portion 
containing  the  trapped  gas.    The  process  may  be  used 
also  for  removing  suspended  particles  from  materials 
forming  viscous  fusions.  Apparatus  for  carrying  out  the 
process  comprise  a  c:ruciVjle  8,  preferably  of  graphite, 
built  within  a  resistor  14  and  rotatably  supported  by 


shafts  10,  11  journaled  in  a  frame  12.  The  lower  shaft 
11  is  mounted  on  a  thrust  bearing  13  and  is  driven  by 
a  belt  27.  The  resistor  14,  which  may  be  of  tungsten  or 
molybdenum,  forms  ])art  of  the  secondary  circuit  of  a 
transformer,  the  circuit  Ijcing  coni])leted  by  segments  15 
forming  the  exterior  casing  of  the  crucible  structure  and 
by  conductors  16  which  surround  the  iron  core  17.  The 
primary  windings  18  are  connected  to  the  supply  curcuit 
through  brushes  22  and  slip  rings  19,  20  on  the  shaft  11. 


FIG. I. 


Tlie  structure  is  surrounded  by  a  shield  26,  and  heat- 
insulating  material  28  surrounds  the  resistor  14.  Hydro- 
gen or  other  suitable  gas  may  be  conducted  through 
passages  in  the  shaft  11  in  order  to  avoid  oxidation  of 
the  heater  parts  or  of  the  fused  mass.  In  a  modified 
construction,  the  primary  elements  of  the  transformer 
surround  the  crucible  which  is  covered  by  a  plate  of 
clear  quartz  to  enable  the  progress  of  the  fusion  to  be 
observed.  In  use,  fragments  of  rock  crystal  are  packed 
into  the  crucible  and  brought  to  fusion  by  progressively 
raising  the  temperature  to  about  1700°  C.  The  apparatus 
is  then  rotated  at  about  1500  revolutions  or  more  per 
minute.  The  fusion  X  assumes  a  cylindrical  shape  and 
the  gas  bubbles  or  impurities  come  to  the  inner  surface 
of  the  cylinder.  Rotation  of  the  apparatus  may  then 
be  stop[)ed  and  heating  continued  so  that  the  cylinder 
forms  into  a  solid  ingot  with  the  frothy  mass  on  top. 
The  upper  imjiure  layer  of  quartz  may  be  cut  off  by  a 
band  of  copper  or  other  metal  charged  with  abrasive. 

252,956.— Glass  Manufacture.  Golby,  F.  W.,  3,  John 
Street,  Bedford  Row,  London.— (Libbey-Owens 
Sheet  Glass  Co.,  608,  Madison  A\'enue,  Toledo, 
Ohio,  U.S.A.)  September  28,  1925,  No.  2U21. 
(Class  56.) 

Drawing. — Relates  to  sheet-drawing  ap])aratus,  par- 
ticularly of  the  Colburn  type  as  described  in  Specification 
114,977,  in  which  knurled  rollers  engage  the  edge  of  the 
sheet  in  the  meniscus  and  prevent  it  from  narrowing. 
According  to  the  invention,  the  rolls  21  are  of  such  a 
diameter  that  they  approximate  to  the  normal  eur\  ature 
of  the  meniscus  at  the  base  of  the  sheet,  and  they  are 
driven  at  a  speed  which  is  substantially  the  same  as 
that  of  the  adjacent  mass  of  glass.  The  rolls  21  are 
watercooled  and  are  formed  with  a  slightly  tapered 
knurled  portion  23  and  an  incurved  reduced  end  24. 
This  end  is  recessed  or  cupped,  as  at  25,  to  restrict 
the  cooling  action  on  the  sheet  to  the  extreme  edge 
portions  and  thus  to  keep  the  thickened  bead  20  of 
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relatively  narrow  width.  Instead  of  being  cupped,  the 
ends  2-l<  may  be  conical  or  torpedo-shaped,  and  the 
inclination  of  the  rollers  to  one  another  may  be  adjusted 
to  produce  a  bead  20  of  any  desired  shape.  The  sheet 
is  thus  formed  with  a  thickened  edge  whidi  retains 
suflicient  heat  to  prevent  l)reakage  in  the  lehr  while  being 
stiff  enough  to  hold  the  sheet  at  its  full  width. 


1^53,271. — Regenerator  Furnaces  ;  Bricks.  Moll,  H., 
Rasselstein,  near  Neuwied-on-Rhine,  Gernuinv. 
April  3,  1925,  No.  8941.    (Classes  51  (i)  and  87  (i).) 

FIG. 2.  FIC4. 


Regenerators. — A  checker  or  gridwork  structure  for 
regenerators,  air  heaters,  and  the  like  is  formed  w-th 
hollow  bricks,  with  imperforate  end  portions  placed 
crosswise  in  alternate  spaced  courses  with  ends  abutting, 
the  arrangement  being  such  that  the  whole  of  the  passage 
through  each  brick  o]:)ens  directly  to  the  spaces  between 
the  rows  of  bricks  in  the  course  immediately  below,  while 
the  whole  of  the  imi)erforate  end  portions  are  super- 
posed to  form  solid  brick  columns  which  support  the 
entire  weight  of  the  structure.  In  the  illustrated  forms, 
bricks  with  straight  or  rounded  ends,  as  shown  in  Figs.  3, 
4,  and  6,  are  arranged  at  right-angles  in  alternate 
courses,  as  shown  in  Fig.  2.    The  size  of  the  hole  b  in 
the  brick  a,  Fig.  3,  is  such  that  the  side  walls  are  half 
as  thick  as  the  brick,  thus  allowing  the  solid  parts  e 
to  rest  upon  the  similar  ends  of  the  bricks  arranged  at 
right-angles  in  the  course  l)clow,  to  form  solid  cokunns. 
Ry  constructing  the  bricks  with  rounded  ends,  as  shown 
in  Fig.  4,  W(;(lgc-shaped  s])accs  arc  produced  in  the 
columns,  thereby  exposing  a  greater  area  of  each  brick 
to  the  flames,  while  by  adding  rounded  sides  as  shown 
in  Fig.  (),  the  cx|)osed  area  is  increased  still  juore. 
253,491-.    Glass  Manufacture.     Hicheroux,  M.,  18, 
Nizzaallcc,  Aachen,  (iermany.     (Assignee  of  Reis, 
L.  von  ;    Ilerzogenrath,  near  Aachen,  (Jermany.) 
May  3,  1920,  No.  1 1  COO.    CoTwention  date,  June  1 1 , 
1925.     Not  yet  accepted.     Abridged  as  open  to 
inspection  under  Sect.  91  of  the  Act.  Drawings  to 
Specification.    (Class  56.) 


Rolling. — A  method  of  avoiding  siu-face  defects  in 
])Iate  glass  consists  in  rolling  the  plates  with  shallow 
flutes  on  one  or  both  surfaces.  The  ])lates  are  made  by 
j^assing  the  metal  between  rollers  having  circumferential 
flutings,  and  the  plates  so  formed  are  received  on  eon- 
\  eyer  tables  which  are  preferably  formed  with  ribs  or 
flutes  at  right  angles  to  those  on  the  rollers.  Thus  the 
jilates  make  contact  with  the  tables  only  at  small  sur- 
faces and  transfer  of  heat  from  the  plates  to  the  tables 
is  minimised. 

253,789.— Ornamenting  Glass.  Guedalia,  M.  M.  M.  A. 
De,  54,  Rue  des  Petites  Eeuries,  Paris.  November  5, 
1925,  No.  27867.  Convention  date,  August  8. 
(Class  93.) 

The  appearance  of  enamelled  metal  is  produced  on 
glass  articles  by  moulding  a  guilloeked  pattern  on  the 
surface  which  is  to  be  concealed  from  view  in  the  finished 
article  and  then  applying  to  the  same  surface  a  number 
of  coloiu'ing  and  protecting  layers.  These  may  consist 
of  (a)  one  or  more  coats  of  colouring  material  ;  (b)  a 
layer  of  gold,  silver,  copper,  or  other  metal  in  liquid, 
powder,  or  sheet  form  ;  (c)  one  or  more  coats  of  trans- 
parent or  opaque  varnish.  Coloured  glass  may  be 
em])loyed. 

253,844. — Furnaces.  Reineke,  J.  H.,  Weitmar,  Bochum, 
Germany,  and  Uni-Pressnre,  Ltd.,  701,  Salisbury 
House,  London  Wall,  London.  March  25,  1926. 
No.  8207.    (Class  51  (i).) 


Air  supply,  regulating. — A  de\  ice  for  regulating  the 
supply  of  air  to  furnaces  is  controlled  in  deiicndence  on 
the  content  of  CO^  and  CO  in  the  waste  gases  in  such  a 
manner  that  if  the  CO  2  content  is  less  than  normal  and 
CO  is  present  the  air  supply  is  increased  while  if  the 
CO.^  content  is  less  than  normal  and  no  CO  is  present 
it  is  decreased.  A  device  A  for  indicating  excess  or 
deficiency  of  CO.,  in  the  waste  gases  has  a  ])ivotcd  con- 
tact arm  a  which  moves  to  the  left  and  engages  a  contact 
4  if  the  CO  .J  content  is  less  tlum  normal,  short-circuiting 
a  resistance  8.  A  device  li  for  indicating  the  presence 
of  CO  has  a  contact  arm  b  which  noimally  lies  against 
a  contact  7  when  no  CO  is  present  short-circuiting  a 
i-esistance  9.  The  resistances  8,  9  arc  in  the  circuit  of 
a  motor  la  which  with  a  motor  lb  drives  differential 
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gearing  1  of  the  kind  described  in  Specification  14'4,304 
to  operate  a  vah  e  3  in  the  air  supply  pipe  2,  and  when 
these  resistances  are  short-circuited  the  speed  of  the 
motor  la  is  increased  and  the  valve  closed.    If  CO  is 
present  the  contact  arm  b  engages  the  contact  6  short- 
circuiting  a  resistance  R-  in  the  circuit  of  the  motor  lb 
thus  speeding  up  this  motor  and  opening  the  valve  3. 
If  CO 2  is  in  excess  the  arm  a  engages  the  contact  5, 
the  resistance  10  is  short-circuited  and  the  speed  of  the 
motor  lb  increased,  thus  opening  the  ^'alve. 
253,866. — Glass  Manufacture.  Soc.  Anon,  des  Manu- 
factures des  Glaces  et  Produits  Chimiques,  de  St. 
Gobain,  Chauny,  et  Cirey ;  l.bis,  Place  des  Saussaies, 
Paris.    April  8,  1926,  No.  9300,  Convention  date, 
June  20,  1925.  Not  yet  accepted.  Abridged  as  open 
to  inspection  under  Sect.  91  of  the  Act.    (Class  56.) 

■m^  Fic.i. 


Rolling. — Relates  to  sheet-fonning  apparatus  of  the 
kind  in  which  molten  glass  issuing  from  a  horizontal 
slot  D  in  the  wall  of  a  tank  flows  into  the  j^ass  between 
opposed  rollers  A,  B  and  is  fomied  into  a  continuous 
sheet.  According  to  the  invention,  the  apparatus  is 
so  arranged  that  a  reser\oir  is  fonned  by  the  space 
between  the  wall  of  the  tank,  the  rollers  A,  B,  and  the 
movable  blocks  G  placed  on  each  side  of  the  slot  D. 
With  this  arrangement  the  glass  issuing  from  the  slot  D 
does  not  pass  directly  between  the  rollers  but  accumulates 
in  a  mass  M.  It  is  stated  that  by  this  means,  markings 
in  the  finished  sheet,  caused  by  the  passage  of  the  glass 
through  the  slot  D,  are  a\  oidcd.  The  roller  A  may  be  of 
greater  diameter  than  the  roller  li,  as  shown,  or  the  two 
rollers  may  be  of  the  same  diameter  and  a  sill  interposed 
between  the  roller  A  and  the  tank  wall  to  form  the  floor 
of  the  rescr\  oir. 

253,91-7. — Refractory  Bricks.  Scheidhauer  &  Giessing, 
Akt-.Ges.,  Bonn,  Germany.    June  22,  1926,  No. 
15653.   Convention  date,  .June  22.  1925.   Not  yet 
accepted.    Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.    (Class  22. ) 
Refractory  substances  containing  cliamottc. — Binding 
clay  in  the  form  of  a  slip  produced  by  the  addition  of 
alkali  is  added  to  grouncl  chamotte,  and  the  mixture  is 
moulded  and   burnt.    By  burning  the  chamotte  at 
temperatures  higher  than  usual  for  example,  Seger  cone 
ll-  or  higher,  mixing  with  the  minimum  of  clay  slip, 
and  moulding,  under  high  pressure,  blocks  are  produced 
which  may  be  built  into  furnaces,  etc.,  without  previous 
burning. 

254,085.^Glass  Windows.  White,  A.  E.,  88,  Chancery 
Lane,  London.  -  (Mississippi  Glass  Co.  ;    220,  5th 
Avenue,  New  York,  U.S.A.)    .June  9,  1925,  No. 
1*981..   (Classes  20  (iii)  and  .56.) 
.\  sheet  of  glass  has  a  [)lain  surface  and  a  figured 
surface  formed  with  two  scries  of  parallel  V-sliapcd 
grooves  running  dijigonally  across  the  sheet.  The  gr<)o\  es 
intersect  one  another  and  form  parallel  rows  of  |)yran)ids. 


A  sheet,  when  used  as  a  window  pane,  deflects  part  of  the 
light  ])assing  through  it  towards  the  ceiling. 
251, 174.. — Glass  Manufacture.    General  P>lectric  Co., 
Ltd.,   Magnet  House,   Kingsway,   London. — (As- 
signees of  Patent  Trcuhancl  Ges.  f'iir  Elektrische 
Gluhlami)en  ;    11,  Ehrenbergstrasse,  Berlin.)  No- 
vember 24,  1925,  No.  29663.     Con\ention  date, 
August  1.    (Class  56.) 
Production  of  metal. — A  glass  to  l)e  used  for  electric 
insidation  puvjioses,  particularly  for  the  parts  of  electric 
lamps,  contains  both  jiotash  and  soda,  and  the  ratio 
of  potassium  oxide  to  sodium  oxide  in  the  glass  is  within 
the  limits  of  7  :  1  and  3:1.  The  percentage  composition 
of  a  suitable  glass  is  SiOg,  65  ;    KgO,  12  ;   ^a^O,  3  ; 
and  PbO,  20.    Another  glass  has  the  percentage  com- 
position SiOg,  70  ;   KgO,  8  ;  Na.p,  2  ;   BgO^,  10  ;  and 
BaO,   10.      Specifications  15963/08  and  219,972  are 
referred  to. 

254,175. — Glass  Manufacture.    General  Electric  Co., 
Ltd.,   iMagnct   House,   Kingsway,   London. —  (As- 
signees of  Patent  Treuhand  Ges.  fiir  Elektrische 
Gliihlampen  ;    11,  Ehrenbergstrasse,  Berlin.)  No- 
vember 24,  1925,  No.  29664.     Con\ention  date, 
August  1.    (Class  56.) 
Production  of  metal. — A  glass  intended  for  use  as  an 
electrical  insulator  contains  lead  oxide  and  at  least 
2  per  cent,  of  calcium  oxide.    A  glass  suitable  for  jiarts 
of  electric  lami:)s  has  the  following  jjcrcentage  eom- 
jjosition  :    SiOa,  62;    NagO,  7;    KoO,  8;    PbO,  20; 
and  CaO,  3.    Specifications  11016/88"  and  15963/08  are 
referred  to. 

254,270. — Electric  Lamps.  General  Electric  Co.,  Ltd., 
Magnet  House,  Kingsway,  London. — (Assignees  of 
Patcnt-Treuhand  Ges.  fiir  Elektrische  Gliihlampen  ; 
11,  Ehrenbergstrasse  Berlin.)  April  14,  1926,  No. 
9850.  Convention  date,  June  26,  1925.  Not  yet 
accepted.  Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.  (Classes  39  (ii),  75  (ii),  and 
93.) 

Bulbs  ;  globes. — The  silver  layers  forming  reflecting 
surfaces  on  the  bulbs,  etc.,  of  incandescent  and  are  lamps 
are  rendered  heat-proof  by  coating  with  a  layer  of  enamel 
fused  tliereon. 

254,281. — Glass  Manufacture.  Hartford-Empire  Co., 
333,  Homestead  Avenue,  Hartford,  Connecticut, 
U.S.A. — (Assignees  of  Peiler,  K.  E.  ;   167,  Steele 
Road,  West  Hartford,  Connecticut,  IT.S.A.)  May 
25,  1926,  No.  13205.    Convention  date,  June  2i, 
1925.    Not  yet  accepted.    Abridged  as  open  to 
inspection  under  Sect.  91  of  the  Act.    (Class  56.) 
Delivering  molten  metal. — Relates  to  a  feeder  of  the 
kind  in  which  a  rotary  imj)lement  extends  into  the  glass 
in  the  forchearth  for  stirring  the  glass  prior  to  its  dis- 
charge through  an  outlet.    According  to  the  invention, 
the  implement  is  a  tube  surrounding  the  reciprocating 
plunger,  and  means  are  ])rovided  (1)  for  rotating  the 
tube   independently  of  the  means   for  rotating  the 
jjlunger,  (2)  for  directing  cooling  air  adjacent  to  the 
l)earing  of  the  tube,  and  (3)  for  facilitating  the  with- 
drawal of  the  tube  from  its  bearing.    The  molten  glass 
is  contained  in  a  forchearth  10,  Fig.  1,  and  is  discharged 
in  "  gobs  "  througli  an  outlet  12  by  means  of  a  plunger 
14,  the  flow  of  glass  to  the  outlet  being  controlled  by 
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a  tube  16  surrounding  the  plunger.  The  tube  is  rotated 
to  stir  the  glass  in  order  to  obtain  uniform  temperature 
and  viscosity  in  the  "  gobs,"  and  the  height  of  the  tube 
above  the  outlet  is  adjusted  by  means  of  a  crank  20  that 
raises  or  lowers  the  ami  17  by  which  the  tube  is  supported. 


FIC.I 


The  tube  is  carried  by  a  cylindrical  member  28,  Fig.  3, 
the  upper  edge  of  which  is  bolted  to  a  gear  ring  23  sup- 
ported between  ball  bearings  24  in  an  annular  housing 
22.   The  tube  is  clamped  in  the  member  28  by  another 
cylindrical  member  31  ha^'ing  lugs  36  which  are  bolted 
to  the  gear  ring  23.    By  loosening  the  bolts  37,  the 
member  34  can  be  removed,  thus  enabling  the  tube  16 
to  be  removed  without  disturbing  its  operating  me- 
chanism.   The  gear  ring  23  is  dri\'en  from  a  shaft  46, 
Fig.  1,  rotated  by  a  motor  45.  The  speed  of  the  motor 
can  be  adjusted  to  suit  the  conditions  of  the  glass,  and 
is  independent  of  the  means  for  operating  the  plunger. 
The  lower  portion  of  the  housing  22  is  arranged  to  form 
an  annular  chamber  42,  Fig.  3,  and  air  is  blown  into 
this  chamber,  through  inlets  43  and  escapes  down- 
wardly through  the  space  between  the  housing  22  and 
the  member  28.  The  air  thus  supplied  keeps  the  bearing 
cool  and  is  given  sufficient  force  to  blow  downwards 
against  the  cover  of  the  forehearth,  thus  further  pro- 
tecting the  mechanism  from  the  heat  radiated  from  the 
forehearth.    A  cable  53,  attached  to  a  counter- weight, 
assists  in  supporting  the  weight  of  the  mechanism. 
254,316. — Frosting  Glass.    British  Thomson-Houston 
Co.,    Ltd.,   Crown    House,    Aldwych,    London. — 
(Assignees  of  Pi])kin,  M.  ;  3815,  Parkdalc  Avenue, 
Cleveland  Heights,  Ohio,  U.S.A.)    June  23,  H)26, 
No,  15701).    Convention  date,  June  29,  1925.  Not 
yet  accepted.  Abridged  as  open  to  insjK'ction  under 
Sect.  91  of  the  Act.    (Classes  93,  100  (ii),  and 
10(5  (ii).) 

Etching,  ornamenting,  testing  strength  of  glass  bulbs. 
• — In  the  method  (jf  frosting  electric  lamp  bulbs  and 


similar  thin  glass  articles  on  the  inside  as  described  in 
Specification  228,907,  in  which  the  bulbs,  etc.,  after 
being  strongly  etched,  are  subjected  to  the  action  of  a 
weak  etching  fluid  to  strengthen  them,  the  bulbs  25, 
Fig.  8,  are  supported  over  a  pipe  24  extending  upwardly 
from  a  \'essel  20  containing  the  strong  etching  fluid  and 
the  fluid  is  forced  into  the  bulb  by  compressed  air 
admitted  to  the  vessel  by  a  piy>e  26,  surplus  fluid  return- 
ing to  the  vessel  through  a  funnel  28  and  pipe  29.  The 
fluid  is  kept  at  a  suitable  temperature  by  water  circulated 


in  a  jacket  21 .  After  being  frosted,  the  bulbs  are  washed 
by  supporting  them  over  a  water  pipe  31  and  the  washed 
biilbs  are  then  sti-engthcned  by  a  weak  etching,  the 
solution  for  which  is  sui)plied  by  an  apparatus  similar 
to  that  employed  in  producing  the  first  etching.  The 
strength  of  the"  etched  bulbs  may  be  tested  by  supporting 
them  in  a  clip  10,  Fig.  6,  hung  from  a  chain  12  and 
subjecting  them  to  blows  from  an  ivory  ball  13  carried 
by  a  pivoted  rod  14.  The  ball  engages  the  bulb  through 
a  circular  opening  in  a  block  16'.  An  arcuate  scale  17 
and  pointer  19  serve  to  indicate  the  force  of  the  blow. 
The  etching  fluids  employed  consist  of  ammonium  bi- 
fluoride,  dextrin,  barium  sulphate,  sodium  bi-sulphate 
and  water.  The  results  of  a  number  of  experiments 
conducted  under  different  conditions  of  time,  temperature 
and  strength  of  etching  solutions  are  described. 
251,501. — Glass  Manufacture. — Tennant,  W.  J.,  Ill, 
Hatton  Garden,  London. — (Loekwood,  L.  V.  ;  165, 
Broadway,  New  York,  U.S.A.)  Aug.  20,  1925,  No. 
20917.  (Class  56.) 
Blowing  ;  forming  screw-necked  bottles. — Relates  to 
mechanism  for  forming  a  screw  thread  in  the  mouth  of 
a  parison  as  it  is  being  formed  in  a  bottle-blowing 
machine.  The  mechanism  is  shown  applied  to  a  rotary- 
tal)le  turnover  machine  in  which  each  blank  mould  3  has 
associated  with  it  a  mandrel  E  ha\  ing  a  threaded  tip. 
The  shank  10  of  the  mandrel  is  threaded  and  works 
through  a  nut  5  carried  by  the  mould.  Thus  by  turn- 
ing the  shank  10,  the  mandrel  may  be  screwed  into  or 
out  of  the  ring  mould  3a.  In  accordance  with  the  i)resent 
invention,  the  lower  end  of  each  mandrel  shank  10  is 
formed  with  a  i)inion  or  collar  E^  which  has  its  inuler- 
side  prox  ided  with  clutch  lugs  25.  These  lugs  are 
adapted  to  engage  a  clutch  member  F^  which  is  carried 
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at  the  upper  end  of  a  rod  12.  The  rod  is  raised  or 
lowered  by  a  pneumatic  cyhnder  28,  and  it  is  rotated 
by  a  shaft  IT  through  the  medium  of  gear  wheels  15. 

^     FIG. 7. 


In  operation,  a  shaft  12  is  raised  by  a  cylinder  28  and 
the  rotation  of  the  shaft  screws  the  mandrel  E  into  the 
ring  mould.  After  the  mould  is  charged  with  metal, 
it  is  carried  by  the  rotation  of  the  machine  to  another 
station  where  the  mandrel  is  screwed  out  of  the  ring 
mould  by  another  mechanism  similar  to  that  shown, 
thus  leaving  the  mouth  of  the  parison  formed  with 
an  internal  screw.  The  unscrewing  of  the  mandrel  is 
started,  however,  while  the  mould  is  travelling  between 
the  two  stations,  by  a  toothed  segment  which  engages 
the  pinion  E^. 

Latest    British  Patents. 


Applications. 

18046— July  19,  1926.     (Hungary,  November  10,   1925.)  J. 

Linner.    Bottle  stoppers. 
18127— July  20,  1926.    Holophane,  Ltd.     (Rolph).  Prismatic 

reflectors. 

18229 — July  21,  1926.  J.  Askey.  Means  for  securing  cap  closures 
on  bottles,  etc. 

1830.3— July  22,  1926.  A.  R.  Hurley.  Closures  for  bottles,  etc. 

18323—  July  22,  1926.    (I'nited   States,    January    13,  1925.) 

C.  B.  Wisner.    Rotary  furnaces. 

18324 —  July  22,  1926.    (United   States,    January    13,    1925. > 

C.  B.  Wisner.    Rotary  furnaces. 
18379— July    23,    1926.       Belgium,    July    23,    1925.)  R. 

Dehandschutter.  Machine  for  making  blown  gla.sses, 
etc. 

18395— July  23,  1926.    A.  Hobson  J.  Hobson  &  Son  .  Wicker 

casings  for  glass  bottles. 
18438— July  23,  1926.    A.  A.  Beard.    F.  Miller.    Milk  bottles. 
18448— July  23,  1926.   R.  H.  B.  Lamprey.   South  Metropolitan 

Gas  Co.    Manufacture  of  refractories. 
18614— July  26,  192  5.    (United  States,  July  29,  1925.)    R.  M. 

VV'ithycombe.    Process  for  attaching  rubber  to  metal, 

glass,  etc. 

18616— July  26,  1926.  (Germany,  July  27,  1925.)  L.  von 
Reis.    Devices  for  cutting  sheet  glass. 

1872.5 — July  27,  1926.    S.  H.  Beeton.    Crown  cork  attachment. 

19156— August  3,  1926.  T.  R.  Wollaston,  Means  for  discharg- 
ing ash,  etc.,  from  gas-producers. 

19350— August  5,  1926.  F.  H.  Ward,  W.  R.  Ward.  Devices  for 
removing  closures  from  bottles,  etc. 

,19570— August  7,  1926.  F.  E.  V.  Beanes.  Bottles,  etc.,  stoppers 
therefor. 


19640— August  9,  1926.  A.  H.  Day.  Apparatus  for  filling 
milk  bottles. 

19731— August  10,  1926.    F.  K.  V.  Beanes.    Bottles,  etc.,  and 

stoppers  therefor. 
19733— August  10,   1926.    (United  States,  August  26,  1925.) 

Crown  Cork  and  Seal  Co.    Bottling  machines. 
19762— August  10,  1926.    G.  B.  Riley.    Reinforced  glass. 
19776— August  11,  1926.    J.  C.  D.  Atkinson,  J.  R.  Atkinson. 

Means  of  preventing  pilfering  of  spirits,  etc.,  from 

bottles. 

19907— August  12,  1926.  (France,  August  27,  1925.)  Manufac- 
tures des  Glaces  et  Produits  Chimiques  de  St.  Gobain, 
Chauny,  et  Cirey,  vS.    Stretching  glass. 

19924 — August  12,  1926.  W.  Cappmael.  (I.  G.  F^arbenindustrie 
Akt.  Ges.)  Manufacture  of  hollow  bodies  from  cjuartz, 
etc. 

19944— August  12,  1926.     (Spain,  August  12,  1925.)     A.  T. 

INIezquita.    Stopper  for  bottles,  etc. 
20152— August  16,  1926.    A.  J.  Bevan.    Hygienic  milk  bottle. 
20178— August  16,  1926.    British  Sure  Seal  Co.,  Ltd.    W.  A. 

Stephens.    Closure  devices  for  bottles,  etc. 
20256— August  17,  1926.  (Germany,  October  13,  1925.)  C.  H.  F. 

^luller  (firm  of).    Attachment  of  iron  to  glass. 
20290— August  17,  1926.    (United  vStates,  November  9.  1925.) 

Plibrico  Jointless  Firebrick  Co.    Furnace  settings. 
20314— August  17,  1926.     (United  States,  August  24,  1925.) 

American  Optical  Co.    Multifocal  ophthalmic  lenses. 
20424— August  19,  1926.    F.  li.  V.  Beanes.    Bottles,  etc.,  and 

stoppers  therefor. 
20464— August  19,  1926.    A.  E.  Taylor.    Closure  for  bottles, 

etc. 

20558— August  20,  1926.    R.  E.  Gray.    Bottle  stopper. 

20578 — August  20,  1926.  O.  MuUer-Tanneck.  Roof  for  industrial 

ovens  and  furnaces. 
20582— August  20,  1926.    V.  S.  Ruff.     Device  for  removing 

sealing  discs  of  milk  bottles,  etc. 
20649— August  21,  1926.    F.  E.  V.  Beanes.    Bottles,  etc.,  and 

stoppers  therefor. 

Specifications  Accepted. 

231186 — March  19,  1924.     L.  Chavanne.    Heat  interchanging 

apparatus  and  process. 
242607 — November  10,  1924.     Open  Hearth  Combustion  Co. 

Method  of  construction  of  open-hearth  furnace  walls. 
245450 — January  3,  1925.     E.  Wessely,  N.  Starrach  and  F. 

Schmied.      Apparatus  and  processes  for  drawing 

glass. 

247552 — February  10,  1926.   E.  Maingonnat.  Closing  means  for 

jars,  bottles,  and  the  like. 
248369 — February  25,  1925.     Pfalziache  Chamotte  vmd  Thon- 

werke  (Schiffer  &  Kircher)  Akt.  Ges.     Process  for 

the  manufacture  of  refractory  bricks. 
249125 — March  13,  1925.  C.  Perdrisat.  Apparatus  for  producing 

a  combustible  gas. 
249534 — March  19,   1924.      (Divided  application  on  231186.) 

L.  Chavanne.       Heat  interchanging  apparatus  and 

process. 

249536— March  19,  1924.  (Divided  application  on  231186.) 
L.  Chavanne.    Heat  interchanging  apparatus. 

250536 — April  10,  1925.  Soc.  Anon,  des  IManufactures  des  Glaces 
et  Produits  Chimiques  de  St.  Gobain,  Chauny  et 
Cirey.    Process  and  apparatus  for  fining  glass. 

251276 — April  24,  1925.  Metallwerk  W  asungen  Ges.  Closing 
devices  for  bottles. 

255206— June  20,  1925.  C.  D.  Gabell  and  C.  D.  Gabell,  Ltd. 
Closing  swing-stopper  bottles. 

255281 — October  10,  1925.  J.Y.Johnson.  (BadischeAnilin  & 
Soda  Fabrik.)  Heating  the  blast  for  furnaces,  pro- 
ducers, and  the  like. 

255329 — January  15,  1926.  L.  Raiuclion.  Gas  producer  fur- 
naces. 

255395— April  26,  1926.  G.  E.  Hider.  Steam  or  other  fluid  jet 
blowers  for  gas-producers  and  like  purposes. 

255632— July  10,  1925.     (Cognate  AppHcation,  23314/25.)  T. 

Sutcliffe.  Machines  for  fi.xing  caps  on  bottles,  jars, 
and  containers. 

255678 — September  17,  1925.  Leyland  &  Birmingham  Rubber 
Co.,  Ltd.,  and  G.  Anderson.  Stoppers  for  bottles 
and  the  like. 
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255782— April  19,  1926.    J  .  B.  Sanders.    Non-refillable  bottle. 

255927— April  27,  1925.  T.  F.  Pearson.  Machines  for  the  manu- 
facture of  hollow  glassware. 

256021— June  27,  1925.  A.  J.  H.  Haddan  (Celite  Co.).  Refrac- 
tory heat  insulating  material  and  process  of  manu- 
facturing same. 

256040— July  17,  1925.    A.  E.  White.    (Mississippi  Glass  Co.) 

Method  of  and  apparatus  for  annealing  glass. 
256095 — November  3,  1925.    G.  Steuler.    Hot-blast  stoves  and 

regenerators. 

256170— July  21,  1925.    A.  Anders  Pindstofte's  Maskinfabrik 

Alitieselskab.      Bottle   transferring   apparatus  for 

bottle  machiner}^ 
256326— May  7,  1925.    S.  Oyama.    Caps  or  closures  for  bottles. 
256507— March  5,  1926.    E.  C.  R.  Marks.    (Bartsch,  Quilitz  & 

Co.  Akt.  Ges.)   Seals  for  bottles  or  similar  vessels. 
256,661— April  7,  1925.    E.  C.  R.  Marks.    (Liptak  Fire  Brick 

Arch  Co.)    Furnace  wall. 
256737— June  5,  1925.    Chance  Bros.  &  Co.,  Ltd.    P.  V.  W. 

Cell,  C.  E.  Gould,  W.  M.  Hampton  and  H.  S.  Martin. 

Colourless  Crookes  glass. 

Open  to  Public  Inspection. 

255893— July  23,    1925.      R.   Dehandschutter.      Machine  for 

making  blown  glasses  or  goblets  for  cutting. 
255899— July  27,  1925.   L.  von  Reis.    Methods  and  devices  for 

cutting  sheet  glass. 
256170— July  31,  1925.    Anders  A.  Pindstofte's  Maskinfabrik 

Aktiensel.sk ab.    Bottle   transferring   apparatus  for 

bottle  machinery. 

256188—  August  1,  1925.  Patent— Treuhand— Ges  Fur  Elek- 

trische  Gluhlampen.    Insulators  formed  from  glass. 

256189—  August  1,  1925.  Patent— Treuhand— Ges  Fur  Elek- 

trische  Gluhlampen.      Method  of  jaroducing  glass 

suited  particularly  for  insulating  purposes. 
256227— July   29,    1925.    R.   M.   U'ithycombe.      Process  for 

attaching  rubber  to  metal,  glass,  and  other  substances. 
256975 — August  11,  1925.    Dr.  S.  Loewe.    Process  of  making 

vacuunr  tubes. 

256984— August  12,  1925.  A.  T.  Me/.quita.  Stopper  for  bottles, 
flasks  and  like  containers. 


Patents,  Trade  Marks,  Inventions. — Advice,  Handboo'.c  and 
Consultations  free.  King's  Patent  Agency,  Ltd.,  Director 
B.  T.  King,  C.I.M.E.  ;  Regd.  Patent  Agent,  G.B.,  U.S.,  and 
Canada,  146a,  Queen  Victoria  Street,  E.C.4,  and  6,  Qualit}' 
Court  (near  Patent  Office),  London,  W.C.  39  years'  references. 
Phone  :    Cent.  682. 


Patents  and  Designs  Acts,  1907  and  1919.  The  Proprietors  of 
British  Patent  No.  186569  are  prepared  to  sell  the  patent  or  to 
licence  British  Manufacturers  to  work  thereunder.  It  relates 
to  a  proce.ss  and  apparatus  for  transferring  cylindrical  glass 
sections  in  glass  manufacture.  Address  B.  W.  &  T.,  112, 
Hatton  Garden,  London,  E.C.I. 


The  Proprietor  of  British  Patents  Nos.  190224,  190225,  193080 
and  193365,  all  dated  September  12,  1921,  relating  to  "  Improve- 
ments in  and  relating  to  Mechanism  for  Removing  and  Convey- 
ing Articles  from  (ilass  Blowing  Machines,"  "  Improvements  in 
Take-out  and  Steadying  Mechanism  for  Gla.ss  Blowing  Machines,  ' 
"  Improvements  in  Machines  for  Blowing  (ilass,"  and  "  Im- 
provements in  Transfer  Mechanism  for  Glass  Blowing  Machines  " 
is  desirous  of  entering  into  arrangements  by  way  of  a  licence 
or  otherwise  on  rea.sonable  terms  for  the  purpose  of  exploiting 
the  above  patents  and  en.suring  their  practical  working  in  Great 
Britain.  All  inquiries  to  be  addressed  to  B.  Singer,  Stegcr 
Building,  Chicago,  Illinois. 


"  Improvements  in  or  relating  to  the  Manufacture  of  Hollow 

Glass  Articles."  The  owners  of  Hritish  Patent  No.  1122.58 
desire  to  dispo.se  of  the  same  or  would  enter  into  working  arrange- 
ments with  a  firm  likely  to  be  interested.  I'arlieulars  mav  be 
obtained  from  TI'ICIINICAL  RIvCORDS  LIMITED,  of  59-60, 
Lincoln's  Inn  Fields,  London,  W.C. 2. 


Broken  Glass  Wanted.  Up  to  500  tons.  Give  details  and  price 
free  on  rail  to  "  Glass,"  Wm.  1  orteous  &  Co.,  Advertising 
Agents,  Glasgow. 


Wanted  to  Purchase.  Advertiser  is  desirous  of  purchasing 
glass  factory  in  or  near  London.  Factory  need  not  necessarily 
be  in  operation.  Send  full  particulars  to  Box  312,  Glass 
Publications,  Ltd.,  Talbot  House,  Arundel  Street,  London, 
W.C. 2. 


In  the  Cha>cery  of  the  County  P.matine  cf  L.-vncaster. 


Manchester  District. 


In  the  matter  of 

AUTOMATIC  BOTTLE  MAKERS  LIMITED. 


For  Sale  by  Private  Treaty. 

To  GLASS  MANUFACTURERS, 
ENGINEERS,  WAREHOUSEMEN,  etc. 

Excellent  Works  Site,  comprising  6|  acres  Freehold 
and  subject  to  chief.  Situated  in  central  position  in 
Trafford  Park,  Manchester,  with  private  siding  connected 
to  mam  sj^stem  of  Manchester  Ship  Canal  Railways. 

Large  works  buildings  containing  Gas  Producers, 
Tanks,  Lehrs,  Machines  and  Air  Compressors,  modern 
three-bay  Warehouse,  with  Automatic  Convej'^ors  and 
convenient  loading  ways,  and  splendidly-equipped 
Machine  and  Mould -making  Shops. 

Further  Particulars  from  Recei^'er  and  Manager  for 
Debenture  Holders,  James  Blakey,  Junior,  F.C.A.,  42, 
Spring  Gardens,  Manchester  (City  1115),  or  Vaudrey 
Osborne  &  Mellor,  Solicitors,  30,  St.  Ann  Street,  Man- 
chester (Central  6078-9). 


BRITISH   INDUSTRIES  FAIR,  1927. 


It  is  gratifying  to  Icaru  that  owing  to  the  number  of 
applications  for  sjjace  in  the  Birmingham  section  of  the 
British  Industries  J'air,  next  February,  it  has  been  de- 
cided to  build  extensions  whicli  will  give  a  further 
letting  area  of  approximately  30,000  sq.  ft.  In  the 
London  section,  more  than  six  months  before  the  Fair 
op?ns,  applications  for  space  arc  already  within  20,000  ft. 
of  the  total  for  t  he  last  Fair.  In  order  that  every  possible 
racility  may  be  afforded  to  })uycrs  attending  the  Fair 
from  abroad,  tlic  Government  lias  decided  that  holders 
of  tlic  oHicinl  in\  ihition  card  may  have  their  passports 
to  Kiigland  \  isaed,  in  cases  where  visas  are  necessary, 
without  any  cliarge  l)eing  made. 
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Ebitorial  Botes. 


Althougli  ;it  the  tiino  t!ic-sf  notes  hit  })ciii<r  wrillcn 
tlio  (hiily  iiKTOHso  in  tlic  iniiiihtT  of  iniiicrs  rctiirniiifr  to 
work  ill  (Icfiancc  oi'  the  f)rflors  of  tlio  !\liiicrs'  Fcflonition 
ha.s  not  reached  sueh  (igiires  us  to  be  called  a  "  rnsh 
back,"  yet  tlie  total  number  returning  is  siieh  as  to 
lf;ave  little  or  no  doubt  as  to  the  eventual  finish  of  the 
dispute.  This  will  be  a  general  return  of  the  men  upon 
distnet  agreements,  in  numerous  instances  even  in- 


dividual colliery  agreements.  The  latest  speeches  of 
Mr.  Cook  indicate  tliat  he,  together  witli  others  who 
dejiend  upon  their  connection  with  the  Miners' 
Federation  to  lift  them  from  their  jiatural  sphere  ol' 
obsctu  ity  and  provide  them  with  money  and  power  they 
could  never  obtain  in  any  other  way,  also  realises  that 
sueh  is  the  ease  and  is  already  preparing  a  job  for 
himself  as  mischief  maker,  going  round  from  district 
to  district  urging  the  men  to  break  faith  with  the 
owners  so  that  the  industry  and  the  country  may  be 
smashed. 

Time  spent  in  bemoaning  the  co.st  to  the  nation  of  the 
events  since  the  beginning  of  May  is,  howe\  er,  wasted. 
fC\-erybody  knows  that  it  is  bound  to  be  tremendous, 
not  only  in  actual  cash  loss  now  as  indicated  by  the 
Trade  Returns  of  the  Country,  but  in  the  added  handicap 
it  will  impose  upon  all  British  industries  for  a  consider- 
able time  to  come.  Instead,  e\  ery  effort  should  be  exerted 
in  an  endeavour  to  discover  ways  and  means,  and  then 
bring  them  into  being,  which  will  make  a  repetition  of 
these  events  impossible  in  the  future. 

The  creating  of  a  feeling  of  better  understanding  and 
trust  between  employed  and  employer  ;  the  education 
of  the  workers  so  that  they  can  understand  the  elemen- 
tary facts  of  industrial  economics  and  thus  realise  that 
increased  production  per  unit,  whether  it  be  man  or 
machine,  means  reduced  production  costs,  and  facts  of 
this  nature,  etc.,  etc.,  all  are  excellent  and  form  an 
essential  part  of  the  scheme  of  industrial  reorganisation 
that  is  long  overdue.  LTnfortunately,  howe^■er,  they 
alone  are  not  suflRcicnt  to  effect  the  desired  result,  so 
long  as  it  is  possible  for  men  of  the  type  of  Cook  and 
his  colleagues  to  debase  and  sul)ordinate  Trades  L^nions 
to  their  own  jjolitical  advantages. 

It  is  somewhat  humiliating  to  think  oT  our  "  liritish 
Freedom  and  at  the  same  time  know  that  a  man  who 
wants  to  work  to  keep  himself  and  his  family  is  pre- 
vented from  doing  so  because  some  Trade  Union  oflicial, 
whom  incidentally  the  man  is  helping  to  pay,  forbids 
liim  to  do  so. 

It  is  no  exaggeration  to  say  that  at  the  present  time 
the  workers  of  this  country  are  not  "  the  slaves  of 
Caj)italism,"  but  actually  arc  the  slaves  of  what  is 
termed  Trades  Unionism,  but  it  is  a  Trades  L^nionisni 
so  debased  and  eorrujjt  in  many  instances  as  to  be 
nothing  but  a  travesty  of  what  the  founders  of  the 
movement  intended  it  to  be.  It  has  become  nothing 
but  a  ladder  to  enable  unscrupulous  imposters  to  climb 
to  wealth  and  power. 

liCgislatix  e  n>easures  arc  rc(}uircd  to  enable  the  Unions 
to  clean  themselves  from  ])arasitic  growths  which  are 
not  only  sucking  the  life-blood  from  the  Unions  them- 
selves l)ut  also  that  of  the  whole  Nation. 


[(ii.Ass  111/7/  (/(■(//  -li'iili  all  HKittcrs  pcft(iitiin>:;  to  the 

iinliisti'v    ill    (III    iiiipiirtial    iiianiicr,    consequently  the 

lulitnr  does  not  necessayily  associate  himself  with  the 
opinions  expressed  by  his  contributors.^ 
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Refractories  for  the  Glass  Industry. 

By  ^y.  J.  RKKS,  13.Sc.,  Tech.,  F.I.C.  (Lecturer  in  Refractories,  Uiii\  ersity  ol'  Sheffield). 

(Continued). 


Silica  Refractories. 

The  resistance  to  softening  and  deformation  at  high 
temperatures  which  is  impHed  in  the  term  "  refractori- 
ness "  is  a  property  which  in^•olves  both  time  and 
temperature  factors.  In  its  determination  an  elongated 
tetrahedron  or  cone  cut  from  the  brick  is  cemented  to 
the  centre  of  a  small  circular  ))Iaque  of  highl}'  refractory 
material  (sillimanite  +  1"  per  fent.  plastic  clay  is 
satisfactory)  and  sui-rountled  by  standard  cones  which 
bend  over,  deform,  or  lose  their  sharpness  of  outline 
after  definite  heat  treatment.  The  jilaque  and  cones  are 
then  ]jlaced  in  a  small  furnace,  the  temperature  of  which 
is  raised  at  the  uniform  rate  of  50°  C.  per  5  minutes. 


or  in  terms  of  temperature  alone,  a  refractoriness  of  not 
less  than  1690°  C.  The  "  refractoriness-under-load  " 
which,  in  view  of  the  uses  to  which  the  bricks  are  put 
and  the  service  which  is  expected  from  them  in  modern 
high  temperature  furnaces,  is  of  greater  importance  than 
the  ordinary  or  "normal"  refractoriness,  will  be  dis- 
cussed in  the  paragraph  below  dealing  with  the  mechani- 
cal behaviour  of  tlie  bricks. 

Mechanical  Properties. 

The  cold  crushing-strength  of  silica  varies  consider- 
ably with  the  texture  of  the  bricks.  It  may  be  as  low 
as  800  to  1,000  lb.  per  square  inch  for  a  coarse  opcn- 


ft: 

0 

< 
ft 


20 


IS 


OS 


I.  Qufffjrz,  -^O/^ ;  CF!/s-roB/9UTc,  &0^. 

-TTT     I—I.                       ^  0/       -t—_    _   n  J-  ^/ 

sToa 

/ 

/ 

/ 

\ 

\ 

\ 

MJ.. 

1 

/ 

/ 

1 

I 
1 
1 

I. 

y 

y 

y 

t 

■  ^ 

1 
1 

 \-  - 

m 

r 

?o  -<5 

5<?.  //V. 

-  so 

'7/A/i/ 

Zoo'C. 


400  C. 


GOO'C 


GOo'C 


1000  c. 


I200°C 


I400°C         I600°C  IQOO'C 


The  heating  is  stopped  when  the  cone  ol  the  material 
under  test  begins  to  deform  and  its  refractoriness  is 
recorded  as  ('((uivalent  to  that  of  the  standard  cone 
which  has  deformed  to  the  same  extent.  It  should  be 
noted  that  this  method  of  testing  involves  the  use  of  a 
))yrometric  scale  based  on  the  effect  of  a  timc-tcmi)era- 
ture  treatment  of  standard  cone  mixtures  and  gives 
(!om])arative  results  which  cannot  be  accurately  re- 
corded in  terms  of  tem])eraturc  alone.  Optical  l)yr()- 
meters  arc,  however,  frequently  used  nowadays  in  con- 
junction with  test-furnaces,  so  tiuit  not  only  the  corre- 
s|)on(ling  (!one  deformation  can  be  stated,  but  also  the 
actual  temperature  at  which  IIk>  deformation  occ-urrcd. 
Silica  bricks  for  use  in  glass-melting  rurnaces  should  have 
a  refractoriness  eijuivulent  to  that  of  cone  .'il  at  least, 


textured  brick,  and  as  much  as  l-,()()0  to  .5,000  II).  per 
sfjuare  inch  for  bric!<s  of  line  texture,  burned  so  as  to 
obtain  a  network  of  recrystallised  silica  in  the  matrix. 
The  ti"ans\erse  strength  is  rather  more  affected  by 
\ariati()ns  in  texture  than  the  crushing  strength,  the 
trans\crse  breaking  load  for  {)"  X  X  bricks 
|)laced  Hat,  varying  between  500  and  2,500  lb.,  and  the 
modulus  of  rapt  Mre.  calculated  from  the  fonnula 

.•5\VL 
R  ^  — 


2bd2 

betw(-en  'JOO  and  700.  It  is  desirable  that  bricks  for  use 
in  glass-nielting  furnaces  should  have  a  cold-crushing 
sirenglli  of  not  less  than  2,000  lb.  per  s(]uare  inch  and 
a  modulus  of  rupture  not  lower  than  iiOO. 
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Althougli,  as  already  indicated,  it  is  important  that 
silica  bricks  should  have  good  mechanical  properties  at 
normal  temperatures,  their  mechanical  properties  at 
working  temperatures  liaA  e  a  more  direct  influence  on 
their  durability.  The  excellent  mechanical  strength  at 
high  temperatures  of  well-made  silica  bricks  is  one  of 
their  most  useful  characteristics,  as  in  this  respect  they 
are  su]ierior  to  e\'en  the  highest  qualities  of  fireclay 
bricks.  Like  the  cold  mechanical  pi'operties,  the  be- 
haviour underload  at  high  temperatures  is  influenced  by 
tlie  texture  and  degree  of  burning  of  the  bx'icks.  The 
figure  on  ]).  452  shows  the  behaviour  under  a  load  of 
50  lb.  j)er  scjuare  inch  of  the  three  bricks,  of  which  the 
thermal  and  rcx  ersible  expansions  are  shown  in  the  figure 
on  p.  357  (August,  1926).  There  is  not  a  great  difference 
in  the  temperatures  at  which  each  of  these  bricks  loses 
rigidity  and  begins  to  deform  under  the  load,  but  the 
greater  expansion  shown  by  No.  I  indicates  the  marked 
advantage  in  regard  to  vohmie  stabilitv  which  is  obtained 
from  the  use  of  well-burned  bricks  such  as  No.  II,  and 
the  still  greater  advantage  which  would  be  at  hand  if 
bricks  such  as  Xo.  Ill  were  commercially  practicable. 
The  increase  in  the  velocity  of  quartz  conversion  at  high 
temperature  is  well  shown  by  the  rapid  increase  in  the 
rate  of  ex])ansion  in  brick  No.  I  above  1400°  C.  For 
use  in  modern  glass-melting  furnaces,  especially  in  such 
positions  as  the  crowns  of  pot  and  tank-furnaces  and  the 
pillars  of  pot-furnaces,  silica  bricks  or  shapes  should  be 
of  such  texture  and  degree  of  burning  as  to  carry  a  load 
of  25  lb.  per  s(}uare  inch  at  1600°  C.  without  deforma- 
tion. 

After-Expansion. 

The  |)ermanent  expansion  which  occurs  when  a  silica 
brick  is  maintained  at  a  liigh  temperature  is  flue,  as  has 
alreafly  been  mentioned,  to  the  conversion  of  quart/, 
present  in  the  brick  to  the  forms  of  silica  of  lower 
!^pecific  gravity,  cristobalite  and  tridymitc.  The  rclation- 
$hip  between  tlie  true  s])ecific  gravity  or  powder  density 
and  after-expansion  of  silica  bricks  has  heeii  already  dis- 
cussed (i)p.  270-281 ),  and  for  general  purposes  a  deter- 
mination of  the  powder  densitA%  which  can  be  rapidly 
carried  out  in  the  special  flask  described,  is  sufficiently 
indicative  of  the  permanent  volume  change  the  brick  is 
likely  to  luidcrgo  during  its  use.  Specifications  for  silica 
bricks  which  make  reference  to  after-expansion  specify 
1410°  (".  as  the  temperature  at  which  the  test-))iece  is 
to  be  heated,  but  in  the  author's  opinion,  bearing  in 
mind  the  high  tcmjieratures  at  which  modern  furnaces 
are  continur)usly  maintaincfl,  the  test-temperature  should 
be  1500°  C.  A  test-piece  cut  from  a  silica  brick  which  is 
to  be  used  in  the  construction  of  a  high  temperature 
furnace  should  not,  after  being  slowly  heated  to  1500°  C. 
and  maintained  at  that  tcnijierature  for  two  hours,  show 
when  cold  a  greater  expansion  than  1.0  per  cent,  linear. 
The  size  of  the  test-piece  should  be  approximately  three 
inches  in  length  and  1  to  2  inches  in  width  and  dei)th. 

Size  and  Shape. 

It  is  very  desirable  that  the  surfaces  of  the  bricks 
should  be  true  so  that  they  may  be  used  with  the  mini- 
mum (|uantity  of  cement.  In  building  the  crowns  of 
furnaces  the  practice  of  setting  the  silica  bricks  dry  and 
applying  the  cement  as  a  gnjuting  is  extending,  and 


necessitates  the  use  of  bricks  with  plane  surfaces  and  of 
uniform  dimensions.  Modern  methods  of  silica  l)rick 
manufacture  are  sufhcicntly  exact  to  wai-rant  sjiecifying 
a  maximum  variation  from  any  s])ecified  dimension  of 
silica  Ijricks  or  blocks  of  plus  or  niiinis  2  per  cent. 
Storage. 

It  is  desirable  to  direct  attention  to  the  necessity  for 
storing  silica  bricks  under  ])roi)cr  conditions.  The  author 
has  shown  by  a  series  of  experiments*  that  e\'en  hard- 
hred  bricks  of  normal  chemical  composition  and  close 
texture  show  a  decided  deterioration  in  mechanical 
strength  and  an  increase  in  s]ialling  tenclency  after  ex- 
posure, unprotected  from  rain,  wind,  etc.  This  change 
in  ])ropcrties  appears  to  be  due  to  a  degradation  of  the 
bond  by  hydration  and  solution  in  water  as  well  as  to 
the  i)liysical  effect  of  repeated  wetting  and  drying.  Silica 
refractories  should  always  be  stored  in  dry,  ^'entilated 
sheds. 

*  Trans.  Ceram.  Soc,  1925,  62,  and  1926,  150. 

(To  be  continued.)  s/ZS"^ 
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SLAG  CORROSION  OF  REFRACTORIES. 

The  report  of  the  Ucfractory  Materials  Joint  Com- 
mittee submitted  at  the  London  meeting  of  the  Institute 
of  Gas  Engineers,  contains  a  jxiper  on  "  The  Testing 
of  Refractory  Material  for  Resistance  to  Slag  Corrosion 
and  Erosion,"  by  Mr.  A.  Dale,  R.Sc.  The  author  points 
out  that  a  \'ery  a})preciable  item  in  ]3roduction  costs  in 
many  industries,  including  the  glass  industry,  utilising 
high  temyieratures,  is  due  to  the  deleterious  inter-action 
of  refractories  and  molten  slags.  In  the  regenerators, 
foreign  mattei-,  carried  forward  by  the  gases,  impinges 
on  the  che(juer  work,  resulting  in  continued  surface 
action.  The  efficiency  and  life  of  the  regenerators  is 
adversely  affected,  as  either  the  face  of  the  chequers 
is  continually  dissolved  in  a  downward  trickle  of  a 
corrosive  slag,  or  an  adherent  layer  gradually  develops. 
In  gas  ])roducers  there  is  also  frequently  excessix  e  attack 
of  the  brickwork  by  the  ash  and  clinkers. 

Numerous  other  instances  were  mentioned  by  the 
author  as  showing  the  di\crsifieil  Mays  in  which  slag- 
brick  inter-actions  materially  increase  ])roductio]i  costs. 
Generally  s|)eaking,  this  may  be  lessened  by  (1)  struc- 
tural modifications,  elaborations  and  tem|)erature  con- 
trol ;  (2)  by  control  of  the  chemical,  minerological,  and 
physical  constitution  and  nature  of  the  refractory 
materials.  Those  falling  under  class  1  were  outside 
the  scoj)e  of  the  ])apcr,  but  the  author  mentioned  that 
advantages  might  often  be  obtained  from  the  readjust- 
ment of  internal  furnace  contours,  elimination  of  fuel 
and  other  dust  from  the  heating  gases,  the  application 
of  special  air  or  water  cooling  to  reduce  the  hot  face 
temperature  of  refractory  linings,  the  conservative  use 
of  thermal  insulation,  the  control  and  limitation  of 
working  temperatures  below  the  prescribed  maxima,  and 
the  control  of  slag  composition.  The  author  then  pro- 
ceeded to  recount  what  had  been  already  achieved  in 
the  classification  2,  and  suggested  further  work  which 
the  British  HefVactories  Research  Association  expect  to 
l)e  in  a  position  to  develop  in  the  near  future. 
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The  Study  of   Glass  Tank  Blocks. 

Tank   Control  and  Devitrification. 


Some  time  ago  it  was  annoiineed  that  the  U.S. 
Bureau  of  Standards  proposed  earrving  an  in\ estigation 
on  the  faetors  eontrolhng  tlie  hie  of  tank  l)Ioeks.  Mr. 
G.  K.  Burgess,  the  director  of  the  Bureau,  has  just 
issued  his  report,  and  in  it  are  given  tiie  results  of  the 
investigation  just  referred  to,  vvhieh  are  as  follows  : — 

When  tanks  first  replaced  pots  for  the  melting  of 
glass,  an  average  life  of  from  20  to  24  months  was  not 
unusual.  Since  this  time  the  speed  of  production  has 
ad\'anced  so  that  considerably  more  glass  is  melted,  not 
only  for  the  same  melting  area,  but  also  at  higher 
temperatures.  This  has  resulted  in  the  lowering  of  the 
average  life  of  tanks  to  from  10  to  12  months,  and  made 
it  desirable  to  undertake  a  study  of  the  factors  controlling 
the  life  of  tank  blocks.  This  has  inx  oh'cd  the  study  of 
not  only  the  physical  and  chemical  characteristics  of 
\'arious  blocks,  but  also  a  chemical  and  petrographic 
study  of  the  compounds  formed  by  the  reaction  of  the 
glass  and  the  clay  block.  Since  the  glass  is  practically 
a  solution  of  flint,  soda  ash,  and  limestone  (the  flint 
being  acid  in  reaction  while  the  soda  ash  and  limestone 
are  alkaline),  there  has  been  a  difference  of  opinion  as 
to  whether  or  not  the  best  type  block  should  be  relatively 
low  or  high  in  silica  content.  The  blocks  used  in  the 
investigation  were  representative  of  all  of  the  commercial 
brands  now  on  the  market,  and  several  were  also  ])re- 
])arcd  in  the  laboratory,  under  controlled  conditions, 
varying  not  only  the  composition,  but  also  the  pore 
structure  so  as  to  ])roduce  certain  extremes.  The  blocks 
were  tested  in  a  small  glass  tank  constructed  for  the 
])urpose.  This  tank  was  sufficiently  large  to  use  the 
commercial  block,  and  tOO  pounds  of  glass  were  melted 
per  day  for  30  days  in  each  tank.  After  this  test  the 
blocks  were  examined  as  to  depth  of  penetration  of  glass, 
amount  of  erosion,  reaction  ]M-oduets  on  the  block  sur- 
face, etc.  The  commercial  block  ranged  in  softening 
)K)int  from  that  of  cone  27  to  that  of  cone  32.  The  silica 
content  varied  from  9  (s])ecial  corundum  block)  to 
73  ])er  cent.,  and  the  alumina  from  23  to  80  per  cent. 
Tlic  total  absorption  ranged  from  8  to  15  per  cent.,  of 
of  which  from  50  to  75  per  cent,  were  so  called  large 
])ores.  Petrographic  examination  showed  that  the  in- 
ternal structure  of  the  clay  block  (slightly  back  of  the 
ex|)ose(l  face),  is  practically  unaltered  after  the  test, 
(iradually  a[)i)roaching  the  face  exposed  to  the  glass, 
there  is  a  slight  vitrification  of  the  block,  with  an  increase 
of  interstitial  glass  and  in  the  size  and  quantity  of  nuillifc 
crystals.  Approaching  to  within  about  one-ciuarter  inch 
of  the  face  the  interstitial  glass  is  augmented  by  in- 
trusions of  glass  from  the  tank  into  the  larger  pores. 
The  tank  glass,  since  it  contains  the  fluxing  agents  soda, 
lime,  and  magnesia,  dissolves  and  carries  away  the 
interstitial  glass,  leaving  behind  a  high  concentration  of 
nuillite  which  goes  to  make  u|)  very  largely  that  intcr- 
niarginal  white  layer  seen  on  practially  all  blocks  when 


they  arc  remox  cd  from  a  dismantled  tank.  The  micro- 
scope further  shows  that,  at  the  outer  face  of  this  white 
layer  where  there  is  freer  access  to  the  main  body  of  the 
glass,  the  nudlite  has  ap})are!itly  gone  into  solution  and 
that  corumdum  has  crystallised  out.  The  data  obtained 
to  date  appear  to  justify  the  following  general  conclu- 
sions : — (1)  Corundum  and  muUite,  under  the  physical 
conditions  existing  at  the  contact  of  tank  block  and 
molten  glass  and  with  the  concentration  obtaining, 
resist  solution  better  than  other  possible  solid  glasses 
and,  therefore,  refractories  made  of  these  materials 
should  show  the  greatest  resistance  to  glass  attack. 
(2)  The  physical  structure  of  the  clay  block  is  the  pro- 
dominating  factor  controlling  its  life  in  service  irres])ee- 
tive  of  chemical  composition.  The  block  should  be 
homogeneous,  the  pores  should  be  small  and  if  possible, 
closed  or  non-interconnecting,  and  this  structure  sliould 
be  obtained  with  a  minimum  of  interstitial  glass.  (3) 
The  solution  of  submerged  portions  of  the  block  is  due 
])rimariiy  to  accelerated  attack  of  the  glass  on  t!ie  upper 
surfaces  of  pores,  cracks,  and  laminations  rather  than 
to  erosion  brought  about  by  movements  in  the  mai!\  body 
of  the  glass.  (4)  The  use  of  very  high  tem])eratures 
(1,450°  C.  and  higher)  can  be  expected  to  materially 
shorten  the  life  of  such  block,  due  to  the  decreased 
viscosity  of  the  glass  and  the  increased  solubility  of  the 
tank  block  constituents. 

TANK  CONTROL  AND  DEVITRIFICATION. 

The  Report,  also,  deals  with  the  work  done  in  the 
prevention  of  devitrification  and  mentions  that  the 
prevention  of  devitrification  (crystallization)  in  their 
jn-oducts  is  of  major  importance  to  glass  manufacturers. 
No  systematic  method  of  changing  batch  comi)ositions 
or  furnace  tem])eratures  to  ])rc\ent  de\'itrilication  can 
!)c  formulated,  howe\er,  until  a  knowledge  is  obtained 
of  the  stability  regions  and  temperatures  of  crystalliza- 
tions in  the  systems  to  which  the  glasses  belong.  In 
the  absence  of  exact  data  of  this  nature  for  the  system 
soda-lime-silica  to  which  most  of  the  window,  ])late 
and  bottle  glasses  belong,  an  investigation  was  under- 
taken to  obtain  approximate  values  indirectly,  using  the 
petrographic  microscope.  By  this  method  the  cojiosi- 
tions  of  the  crystalline  materials  produced  in  soda-lime 
glasses  were  determined  and  were  found  to  be  wolla- 
stonitc  (CaO.  SiOa)  ai\d  NagO,  3CaO.  (5  SiO.,  in  window 
and  i)latc  glasses  and  cristobalite  (SiO.,)  in  bottle  glass. 
The  approximate  chemical  compositions  of  the  glasses 
were  also  detcM-mincd  and,  with  tlicse  data,  the  boundary 
lines  between  the  regions  where  the  crystalline  materials 
occurred  as  primary  i)hases  were  drawn.  ^Vith  the 
results  of  this  study  and  knowing  the  composition  oi'  Hie 
devitrification  crystals,  the  glass  maniifacturcrs  may 
determine  in  what  direction  the  batch  eom|)osition  is 
to  be  changed  in  order  to  avoid  further  trouble. 


October. 


1926. 
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METAL  TO  GLASS  JOINTS. 


In  a  paper  read  before  the  Royal  Society  of  Arts*  on 
the  '■  Production  and  ^Measurement  of  High  Vacua,  " 
G.  W.  C.  Kaye,  0.1?. E.,  M.A.,  D.Sc,  Superintendent  of 
the  Physics  Dejiartment  at  tlie  National  Physical 
Laboratory,  dealt  with  the  question  of  making  joints 
between  glass  and  metals.  As  is  well  known,  the  ])rime 
essential  is  that  the  co-efficients  of  expansion  of  the 
metal  and  the  glass  should  be  in  close  agreement  over 
the  temperature  range  employed,  or,  that  by  suitable 
design  any  stress  due  to  unequal  contraction  shall  be 
so  accommodated  that  in  the  end  it  does  not  exceed 
the  mechanical  strength  it  is  possible  to  give  the  metal 
to  glass  union. 

Up  to  about  ]  2  years  ago  platinum  was  the  only  metal 
readily  available  which  had  an  expansion  co-efficient 
approximating  to  that  of  soda  or  lead  glass  (about 
9  X  10"^  per  °  C),  and  consequently  ])latinum  was 
used  universally  as,  for  example,  in  the  sealing-in 
wires  of  electric  lamps.  Owing,  iiowever,  to  its  great 
increase  in  price  it  was  necessary  to  find  suitable  sub- 
stitutes for  commercial  purposes. 

In  sjiite  of  the  difference  between  their  exj)ansion 
co-efficients,  it  had  been  known  for  a  long  time  that  it 
was  possible  to  occasionally  succeed  in  sealing  a  fine 
copper  wire  directly  into  glass,  the  chance  of  success 
being  increased  if  the  wire  was  flattened.  The  best 
results  are  obtained  by  using  a  feather-edged  tajie  or 
ribbon,  inside  a  flat  "pinch""  seal,  at  the  same  time 
keeping  the  glass  round  the  tape  sufficiently  thin  to 
afford  the  necessary  accommodation.  Copper  tubes  can 
be  joined  to  glass  tubes  in  the  same  way.  The  end  of  the 
copper  tube  shoidd  be  turned  down  to  a  feather-edge  in 
order  to  give  a  good  fitting  taper  joint  with  the  glass 
tube,  and  have  an  overla])  of  only  a  few  millimetres. 
The  glass  may  be  either  inside  or  outside  the  cojiper 
tube. 

In  order  to  obtain  successful  results  the  following 
procedure  is  advised.  The  copper  should  be  heated  in 
an  oxidizing  blow-pi])c  flame  until  it  assumes  a  coating 
of  black  oxide.  It  is  then  dipped  into  a  saturated  solu- 
tion of  borax  and  re-heated  in  the  flame.  This  process  is 
repeated  until  a  thin  film  of  the  salt  s|)rcads  over  the 
metal  and  combines  with  the  oxide  to  give  a  rubv-rcd 
copper  borate.  Under  these  conditions  the  glass  will 
readily  adhere  to  the  copper  when  the  two  are  heated  in 
the  blow-pi|)e  flame.  The  joint  should  not  be  more  than 
a  few  millimetres  wide  and  should  show  evcrvwhcre  the 
brilliant  red  colour  of  copper  borate. 

.\t  the  present  time,  however,  copper  has  been  largely 
replaced  by  alloys  with  expansion  co-cllicicnts  approxi- 
mating to  that  of  glass,  so  that  the  design  of  the  joint 
becomes  less  important,  as  there  is  a  decreased  demand 
on  the  mechanical  strength. 

\  nickel-iron  alloy,  containing  50  ])cr  cent,  or  a  little 
less  of  nickel,  has  a  eo-cflicicnt  of  expansion  closely 
approximating  to  that  of  soda  or  lead  glass,  and  is  now 
largely  used  for  metal  to  glass  joints.  The  alloy  is  first 
coated  with  a  thin  layer  (about  0.00]  inch)  of  copper, 
and  the  joint  made  in  the  manner  just  described.  Tubes 
can  also  be  joined  with  the  glass,  either  inside  or  outside 

♦Journal  Koy.  Soc.  Arts,  No.  3853. 


the  alloy,  but  for  large  diameters  it  is  preferable  to  have 
the  glass  outside.  For  the  sealing-in  wires  of  electric 
lamps,  snudl  radio  \  alves,  etc.,  the  electrical  resistance 
of  this  alloy  is  too  high,  so  a  composite  wire  is  made  of  a 
K)  per  cent,  nickel  alloy,  coated  with  cop])er,  the  copper 
section  being  about  20  per  cent,  that  of  the  whole. 

Chrome-iron  alloys  were  devclojied  for  sealing  in  to 
glass  by  Phillips  Lamps,  Ltd.  The  alloy  used  is  aj)proxi- 
mately  75  per  cent,  iron  and  25  i)er  cent,  chromiimi,  and 
its  expansion  co-efticient  about  10  X  10'^  per  °  C, 
i.e.  very  close  to  that  of  glass.  Stainless  steel  (85  per 
cent,  iron,  15  per  cent,  chromium)  has  a  somewhat  greater 
expansibility. 

The  25  per  cent,  chromium  alloy  is  not  rustless,  but 
is  wetted  by  molten  glass  and  can  therefore  be  joined 
directly  to  glass  without  the  necessity  for  cop])er  plating. 

To  make  a  joint,  the  alloy  is  first  slightly  oxidi/ed 
by  heating  in  an  oxidizing  flame  (an  oxy-coal  gas  flame 
will  do),  a  "thread"  of  glass  is  melted  onto  the  edge  of 
the  alloy  at  the  proposed  line  of  the  joint,  and  the  joint 
is  then  completed  by  fusing  this  to  the  glass  component. 
The  overlap  should  not  be  more  than  ]  to  2  millimetres 
wide,  and  the  edge  of  the  alloy  is  usually  tapered  off  a 
little.  This  alloy  can  be  heated  without  injury  to  1,000  '  C. 
and  is  a  little  harder  than  mild  steel. 

l^nless  the  expansion  co-cificicnt  of  the  alloy  exceeds 
slightly  that  of  the  glass  (within  the  limits  of  0.5x10"'' 
to  0.9x10"^)  it  will  be  found  that  the  joint  is  apt  to 
fail  eventually,  whether  it  has  the  glass  internal  or 
external. 

The  Research  Laboratories  of  the  General  Electric 
Company  at  Wembley  have  dcvclo])cd  methods  of 
jointing  glass  to  fused  silica.  The  procedure  adopted 
being  to  join  the  soft  lead  glass  to  a  hartl  glass  through 
se\'eral  special  glasses  in  diminishing  order  of  expansion 
co-cflicients,  the  hard  glass  is  then  joined  to  "  Pyrex," 
and  if  this  has  to  be  joined  to  silica  the  free  end  of  the' 
"  Pyrex"  is  heated  in  the  blow-pi])c  flame  until  it  lias 
lost  sufficient  boric  oxide  to  enable  it  to  weld  to  the 
silica.  The  several  intermediate  glasses,  although  they 
fiifl'er  in  melting  points,  conijiosition  and  co-efficients  of 
expansion,  must  f)e  so  com])lctely  fused  with  one  another 
that  each  one  largely  loses  its  identity,  so  that  the 
properties  of  the  graded  joint  vary  gradually  and  con- 
tinuouslv  from  one  end  to  the  other. 


It  is  now  fifty  years  since  the  Anierican  Chemical 
Society  was  founded  in  1.S70,  and  to  commemorate  the 
fact,  the  Se|)tenil)er  issue  of  Inditstria!  and  Eiigiiiecnit^ 
Chemistry  contains  articles  by  leading  men,  each  of 
whom  deals  with  the  ])rogress  made  in  some  particular 
industry  during  the  last  half  century. 

(ilass  is  csjiceially  I'avoured,  as  there  is  an  article, 

I'ifty  Years  of  (Jlass  Making,"  by  Alexander  Sih  erman, 
of  the  Univ  ersity  of  Pittsburg,  and  also  an  article,  "  A 
Half  Century  of  Progress  in  the  (ilass  Industry,""  by 
(Jcorge  W.  Morey,  of  the  Geophysical  Laboratory, 
Washington,  1).C. 

In  both  papers,  the  development  of  the  industry  from 
a  technical  point  of  \'iew  is  briefly  outlined,  as  showing 
the  results  obtainable  from  research  and  scientific 
investigation. 
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PRESSED  WARE. 

Some  time  ago  we  mentioned  tliat  as  far  as  we  were 
aware  no  English  faetory  was  operating  a  completely 
automatic  press  in  conjunction  with  a  "  feeder,"  for  the 
production  of  table  ware.  It  is  safe  to  say,  we  think, 
that  this  still  holds  true,  and  we  thei'efore  feel  that 
the  following  figures  will  jirove  of  interest  as  showing  the 
]:)roductions  that  are  being  obtained  in  American 
factories. 

The  figures  were  contributed  by  a  correspondent  to  the 
American  Flint,  the  organ  of  the  American  FHnt  Glass 


Workers'  Union. 

Production 

Article.  per  minute. 

Light  table  tumblers  .  .  .  .  .  .  28 

Heavy  table  tumblers  .  .  .  .  .  .  23 

.3-pint  water  pitcher  .  .  .  .  .  .  10 

2-handled  sugar    .  .  .  .  .  .  .  .  It 

Creams,  pressed  handle  .  .  .  .  .  .  1.5 

Sherbets — flat  foot  .  .  .  .  .  .  19 

Ash  trays   20 

4-inch  Colonial  nappy  .  .  .  .  .  .  26 

4-inch  Plain  or  star  bottom  .  .  .  .  32 

4-  inch  mixing  bowl  .  .  .  .  .  .  24 

6-inch  mixing  bowl  .  .  .  .  .  .  18 

9-inch  mixing  bowl  .  .  .  .  .  .  10 

Sugar  covers         .  .  .  .  .  .  .  .  25 

5-  inch  handled  nappy  .  .  .  .  .  .  18 

 5-inch  footed  jelly  .  .  .  .  .  .  15 

Butter  boxes         .  .  .  .  .  .  .  .  14 

Butter  covers       .  .  .  .  .  .  .  .  19 

5-  inch  high-footed  com  pot  .  .  .  .  15 
Smidae       .  .        .  .  .  .  .  .  .  .  22 

6-  ineh  plates        .  .  .  .  .  .  .  .  15 

6-inch  vase           .  .  .  .  .  .  .  .  16 

2-handled  pickles  .  .  .  .  .  .  .  .  25 

Orange  reamer      .  .  .  .  .  .  .  .  13 

Flat  foot  wines     .  .  .  .  .  .  .  .  18 

Jugs,  57  ozs.  capacity  .  .  .  .  .  .  9 

Jugs,  34  ozs.  capacity  ..  ..  ..  11 

Jugs,  21  ozs.  capacity  .  .  .  .  .  .  13 

Large  creams        .  .  .  .  .  .  .  .  15 

Small  creams        .  .  .  .  .  .  .  .  19 

5-inch  nappy        .  .  .  .  .  .  .  .  'i2 
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U.S.    GOVERNMENT  SPECIFICATIONS 
FOR  GLASS  TABLEWARE. 

The  U.S.  Government  master  specification  No.  121, 
for  Glass  Tableware,  which  Avas  adopted  on  February 
20th,  1924,  was  the  subject  of  an  article  apjiearing  in 
Technical  News  Bulletin  for  September,  issued  by  the 
l^ureau  of  Standards.  Tlie  original  specification  has 
been  revised  in  two  essential  respects,  the  first  being  a 
change  from  11  to  10  fluid  ounces  for  the  capacity  of 
the  specified  tumbler,  and  the  second  the  introduction 
of  ])ermis'sible  variations  from  specified  requirements. 

The  specification  describes  the  following  glass  articles 
in  the  sizes  indicated  : — 


Capacitv. 

Weight. 

Diameter. 

Height. 

Article. 

Fluid  Ozs. 

Ozs. 

Liches. 

Inches. 

Tumbler 

..  10.0 

12.0 

H 

Vinegar  bottle 

.  .  14.5 

18.5 

ft 

8| 

Syrup  pitcher 

.  .  20.0 

32.0 

6f 

Salt  shaker 

3.0 

2| 

4 

Pej)per  shaker 

3.0 

2| 

4 

At  top.  f  At  bottoni. 


The  tolerances  which  are  permitted  in  weights  and 
measurements  are  as  folloMs  : — 

Dimensions      .  .        .  .        .  .    3.0  per  cent. 

Capacity  .  .        .  .        .  .    4.0  ,, 

Weight'   6.0 

Detail  drawings  accompany  the  specifications  as  in- 
dications of  the  general  shape  of  each  article,  which  may 
be  either  hand  or  machine  made  from  either  lead  or 
lime  glass.  The  glass  as  determined  by  visual  inspection 
must  be  of  good  colour  and  free  from  hea^-y  cords, 
stones  and  fine  cracks  ;  a  few  small  scattered  bubbles  are 
permissible,  but  in  no  case  are  these  or  other  defects 
allowed  if  they  spoil  the  appearance  of  the  ware. 

Two  tests  as  to  serviceability  are  given.  The  first 
consisting  in  boiling  the  article  in  distilled  water  for 
six  hours,  after  which  it  should  show  no  evidence  of 
corrosion,  scumming,  chipping  or  cracking.  The  second 
is  a  shock  test  and  consists  of  immersing  the  article 
in  tap  water  at  room  temperature  for  ten  minutes  and 
then  quickly  plunging  it  into  boiling  water.  The  ware 
should  withstand  this  operation  being  repeated  five 
times  without  showing  any  signs  of  cracking. 
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4    I  TT/^lVyi   A  TT/^        NARROW    NECK    AND    WIDE  MOUTH 

AUIUIVIAIH.^  BOTTLE  BLOWING  MACHINE 

No  Transfer  Boy.  No  Take-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.   Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  i  oz: 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

May  be  Worked  on  Floor  Level-No  Pit  Needed        c.d..-A'S.V%7h'rDmoXr  "NiL^r';.  w«ter°h"on.on 
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REGENERATORS  AND  DAMPERS. 

In  spite  of  the  fact  that  the  fuel  eHicieney  of  a  furnace 
depends  to  a  very  large  extent  on  the  cHiciency  and 
operation  of  the  regenerators  it  is  remarkable  how 
infrequently  pyrometers  are  pro\  ided  for  even  indicat- 
ing, never  mind  recording,  the  temjieratures  existing  in 
the  regenerators. 

Of  course,  it  is  useless  to  install  this  e(iui})mcnt  unless 
means  are  also  pro\  ided  whereby  the  operator  in  charge 
of  the  furnace  is  alilc  to  take  full  advantage  of  an 
intelligent  interpretation  of  what  the  temperature 
measuring  equipment  shows,  otherwise  he  is  in  the 
position  of  the  captain  of  a  ship  with  an  excellent  com- 
pass but  no  rudder. 

Although  a  regenerative  furnace  may  be  built  with 
the  utmost  care,  and  all  precautions  taken  to  see  that 
both  sides  of  the  furnace  are  exactly  alike  and,  so  to 
speak,  balanced,  yet  when  it  is  put  into  operation  it  will 
usually  be  found  that  one  side  works  differently  to  the 
other.  This  may  be  due  to  atmospheric  conditions, 
i.e.  the  prevailing  wind  is  on  one  side,  etc.,  etc.,  but 
whatever  the  reason  may  be,  the  results  are  the  same, 
and  it  will  be  found  that  one  set  of  regenerators  work 
hotter  than  the  other. 

Again,  it  will  usually  be  found  that  after  the  hot  gases 
have  passed  through  the  furnace  they  di^  idc  themseh  es 
and  pass  into  the  gas  and  air  regenerators  on  their  wa\- 
to  the  chinmcy  without  their  being  any  control  as  to  the 
projwrtion  in  which  such  division  is  niade. 

This  is  accounted  for  by  the  fact  that  usualh"  onh" 
one  damper  is  proNiderl  between  the  furnac-e  and  the 
chimney  with  the  result  that  should  by  any  mischance 
the  air  chequer  work  or  flues  become  at  all  blocked  or 
obstructed,  the  hot  gases  automatically  acconuiiodatc 
themselves  to  the  new  conditions,  and  on  leaving  the 
furnace  a  greater  ))roi)o)-tif)n  will  pass  thrf)ug!i  the  gas 
chamber  than  is  requisite,  consecjuently  the  air  chamber 
is  starved  and  on  the  next  reversal  the  temperature  of 
the  air  passing  to  the  tank  will  be  lower  than  it  should 
be. 

Of  course,  if  the  obstruction  is  in  the  gas  cliecjucrs 
or  flues,  more  waste  gases  will  pass  through  the  air 
chamber. 

It  should  not  be  forgotten,  however,  that  these  effects 
are  cumulative,  and  the  final  result  is  a  complete  un- 
balancing of  the  furnace  operation. 

The  majority  of  these  troubles  can  be  o\erconie  by 
the  prf)vision  of  two  extra  clampers,  i.e.  one  in  the  flue 
from  the  gas  chambers  to  the  chimney  and  the  other  in  the 
air  flue  to  the  chimney,  as  shown  in  the  diagram.  If 
these  are  provided  the  furnace  man  has  complete  control 
over  the  distribution  of  the  waste  gases  between  the 
two  chambers. 

Furnaces,  like  most  mechanisms,  and  all  people,  ha\  e 
their  peculiarities  which  recpiirc  careful  watching  and 
attention  if  the  best  results  are  to  be  obtained.  In  this 
connection  may  be  mentioned  the  (piestion  oC  "  rexcrs- 
ing"  at  constant  intervals  of  time.  The  exact  i)erio(ls 
differ  in  different  works  and  countries.  In  some,  reversals 
are  made  every  half  hour,  this  being  the  usual  interval, 
in  others  it  is  every  twenty  minutes,  whilst  vet  others 
have  adopted  one  hour  periods  as  their  standard. 


From  the  point  of  \  ie\v  of  the  temperatures  of  the  gas 
and  air  entering  the  furnace  through  the  ports,  the 
shorter  the  intcr\  als  between  re\  ersals,  theoretically,  the 
better  the  results  should  be,  due  to  the  fact  that  the  gas 
and  air  temi)eratiu-es  would  ha\  e  higher  average  \-alues 
as  there  would  not  be  the  big  differences  (often  as  nuich  as 
as  300-350°  C.)  between  those  immediately  after  one 
re\  crsal  and  those  immediately  before  the  next.  This 
woidd,  of  eoin-se,  result  in  more  regular  furnace  opera- 
tion and  also  a  slightly  higher  furnace  temperature. 

In  practice,  however,  this  does  not  work  out  (juite 


A  =  Damper  controlling  Air  Regenerators. 
G  =  Damper  controlling  Gas  Regenerators. 

correctly,  as  at  each  reversal  there  is  a  period  during 
which  no  combustible  gases  enter  the  furnace ;  in  addition, 
also,  tlierc  is  usually  a  loss  of  gas  which  escapes  up  the 
stack,  consequently  it  will  be  found  that  twenty  minutes 
is  the  shortest  inter\  al  at  which  re\  ersals  can  be  made 
economically. 

Once  the  inter\  al  has  been  decided  it  is  advisable  that 
means  be  installed  (such  as  a  reversion  recorder)  to 
see  that  the  time  is  being  adhered  to,  as,  under  normal 
working  conditions,  satisfactory  furnace  operation  can 
oidy  be  obtained  in  this  way.  Circumstances  do  arise, 
liowe\er,  when  a  departure  from  this  li.xed  time-tat)le 
is  not  only  allowable  but  ad\'isable.  It  may  be  found 
that  one  side  of  the  regenerative  system  is  colder  than 
under  normal  conditions.  If  only  one  of  the  chambers, 
gas  or  air  as  the  case  may  be,  is  affected,  the  matter  can 
usually  be  rectified  by  ad  justing  the  division  of  the  waste 
gases  between  them  by  means  of  the  two  dampers 
|)reviously  mentioned.  If,  however,  both  chambers  are 
below  normal,  then  the  time  during  which  the  waste 
gases  pass  to  the  chinmcy  through  the  other  side  of  the 
system  should  be  cut  down  a  little  by  re\"ersing  slightly 
earlier  for  once,  and  thus  allowing  the  cold  set  a  little 
longer  time  for  heating  up.  Care  nmst  be  exercised, 
however,  to  see  that  too  great  a  difference  is  not  made, 
as  otherwise  the  conditions  may  be  completely  rcx  ersed 
and  things  go  from  bad  to  worse.   Nevertheless,  with  a 
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WELLMAN  GAS  MACHINES 


INCREASE  OUTPUT 

BY    INSTALLING    WELLMAN    TYPE   "  L"    GAS    PRODUCERS.  . 

Automatic  from  coal  feed 
to  ash  delivery. 


Oscillating  Poker  ensures 
constant  rich  gas  at  all 
outputs. 


Intermittent  ash  pan 
motion  prevents  clinker 
bridging. 


Lowest    labour  and 
running     cost    of  any 
producer. 

The  result  of  twenty  years'  continuous  experience  in  the 
manufacture    and    running   of   over    1,300    Gas  Producers. 


Every  Glassworks  Manager  and  Engineer  should  send  for  our  handbook. 

on  Qas  Making. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

VICTORIA  STATION  HOUSE,  VICTORIA  STREET,  LONDON,  S.W.I. 
WORKS  ::     DARLASTON,   SOUTH  STAFFS. 

Telephones :  VICTORIA  7732-3-4.  Tehsrams :  '  PRINCIPIUM.  SOWEST.  LONDON." 
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little  care  and  judgment  a  good  rurnace  man  can,  pio- 
\  ided  he  has  tiie  neeessarv  faeilitics.  maintain  a  fiunace 
in  good  ctiuilibrium  in  this  way. 


Whilst  on  thf  sul)iect  of  regenerators,  perhaps  tlie 
writer  may  he  exensed  for  mentioning  a  point  wliich  is 
e\  i(lent  in  many  works. 

Wlien  building  up  the  end  walls  of  the  eliamhers  it 
is  usual  to  leave  a  stopper"  projeeting  at  one  or  two 
places  and  lev  els  in  order  that  b\'  withdrawing  them  the 
interior  of  the  chambers  may  be  seen.  Of  course,  these 
strippers  are  a  loose  fit  and  are  snpjiosed  to  be  "  clayed 
round  in  order  to  prevent  the  entrance  of  cold  air,  l)nt 
how  often  are  they  found  clayed  up  ?  and  sho\dd  thc\- 
happen  to  be  made  air-tiglit  it  usually  means  burnt 


il 

!i 

1 1 
1 1 
'1 

1^ 

fingers  to  get  them  out.  'J'lie  sketeiies  below  show  two 
devices  used  to  avoid  all  tioubies  in  this  connection. 
The  first  is  simply  a  special  block,  the  dimensions  of 
which  are  such  as  will  conform  with  the  bricks  used. 
It  is  made  two  courses  thick  and  nine  inches  long.  The 
front  is  a  sheet  of  mica,  which  will  stand  up  to  the 
temperature  likely  to  be  met  with.  One  of  these  blocks 
is  built  in  wherever  a  loose  stop[)cr  would  have  been  left, 
and  due  to  the  cutting  away  on  the  inside  will  be  found 
to  give  a  much  better  view  of  the  chequer  work  than  was 
possible  with  the  old  way,  whilst  troubles  due  to  cold 
air  getting  in,  etc.,  arc  completely  avoided. 

The  second  device  is  simply  an  elaboration  of  the 
first,  and  consists  of  a  small  cast  iron  box,  fitted  with 
small  flap  valve  to  cut  off  the  heat  from  the  mica  front, 
which  [)revents  the  entrance  of  cold  air. 


"TAKING  IN"  DEVICE. 
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"Taking  in"  is  generally  considered  by  works 
managers  to  be  one  of  their  bug-bears. 

Messrs.  .James  A.  .lobling  &  Co.,  Ltd.,  Sunderland, 
who  purchased  the  Hritish  and  Colonial  patent  rights 
for  "  Pyrex"  glass  and  are  producing  it  in  large  (puinti 
ties  at  their  Sunderland  works,  have  given  us  ])ermission 
to  publish  the  illustration  which  shows  the  method 
em))loved  by  them  for  taking  the  ware  from  the  Tnachincs 
to  the  lehrs. 


The  method  of  transportation  employed  consists  of  an 
overhead  runway,  on  which  are  mounted  tra^•elling 
]iullev  blocks  of  (piite  unusual  construction,  the  object 
being  to  ))rovide  a  perfectly  vertical  lift.  This  is  accom- 
plished by  means  of  two  hooks  which  lift  sinudtaneously, 
and  are  so  intcr-coimeeted  by  suitable  gearing,  and 
provided  with  an  automatic  brake,  that  any  slip  or  jar 
is  (|uite  impossible. 

Each  lifting  hook  is  provided  with  a  special  loop 
sling,  obivating  the  necessity  for  shackles,  etc.,  on  the 
trays  themselves,  whilst  the  use  of  the  runway  has 
I'csulted  in  materially  shortening  the  time  during  which 
the  lehr  door  is  ojien,  an  advantage  which  will  be 
obvious. 

We  arc  indebted  lo  Messrs.  Herbert  Morris,  Ltd., 
who  designed  the  special  C(piipment  for  the  use  of  the 
photograjih. 
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Another  Scientific  Development 

THE  HARTFORD  LEHR 

IS  CREATING 

A  NEW  STANDARD  OF  ANNEALING 


THE  HARTFORD  LEHR 

I    Gives  "  GRADE  A  "  ANNEALING  AT  ALL  TIMES. 

2.  Saves  FUEL  (as  high  as  85%  saving  has  been  shown). 

3.  „     WARE  (No  "  Lehr  Loss  "). 

4.  „  LABOUR. 

5.  „  SPACE. 

6.  UPKEEP  EXPENSE. 

The  British  Hartford-Fairmont  Syndicate  Ltd. 

142-143  Audre     House,  Ely  Place,  London,  E.C.I. 
"HARTFORD"  AUTOMATIC   FEEDERS  -  FORMING  MACHINES  -  LEHRS 
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The  Melting  of  Yellow  Glass. 


By  ERICH  FELSNEH. 


Of  all  varieties  of  coloured  glass,  yellow  glass  is  the 
most  difticult  to  make.  It  requires  much  atteution  and 
a  special  method  of  melting  in  order  to  produce  a  glass 
entirely  free  from  blisters.  Although  there  are  a  large 
number  of  colouring  agents  available  for  the  manufac- 
ture of  yellow  glass,  it  is  not  easy  to  obtain  a  product  of 
a  definite  colour. 

The  following  gi\es  a  number  of  tested  colouring 
agents  for  the  different  grades  of  colour.  The  quantities 
are  calculated  on  a  basis  of  100  lbs.  of  sand.  Any  good 
glass  batch  can  be  used  to  gi\  e  a  basic  glass  in  com- 
bination with  these  colouring  agents. 

Ordinary  Yellow  : 


Soda  ash  batch 

Graphite 

IJ  lbs. 

Charcoal 

-4 

Wheat  flour  ... 

•5 '. 

Coal   

1 

Antique  Y'ellow  : 

Soda  ash  batch  ... 

Manganese 

5  lbs. 

Iron  oxide  magnetite 

2 

Sulphur 

0.3 

Amber  Yellow  : 

Potash  batch 

Sawdust 

4  lbs. 

Potash — Soda  ash  batch... 

Cadmium  sulphide  ... 

6 

Sodium  sulphide 

1 

Sodium  uranate 

1.2  ,, 

Potassium  bichromate 

0.1  ,, 

Antimony 

0.15  „ 

Soda  ash  batch  ... 

Sodium  uranate 

1.3  ,, 

Antimony 

0.2,5  ,, 

Golden  Yellow  : 

Soda  ash  batch 

Manganese 

3  lbs. 

Iron  o.xide 

1.3  ,, 

Tartaric  acid 

2 

Potash — -Soda  ash  batch... 

Charcoal 

•■^ 

Tartaric  acid  ... 

1.5  ,, 

Borax  ... 

1..5  ,, 

Bottle  Glas.s— Salt  cake 

batch 

Graphite 

2  lbs. 

Manganese 

or  : 

Manganese 

Coal   

12  ,, 

C.\NARY  Yellow  : 

Graphite 

1.2  ,, 

Potash — Lead  o.xide  batch 

Cadmium  sulphide  ... 

2..5  lbs. 

Sodium  sulphide 

0.75  ,, 

Tartaric  acid  ... 

1 

Borax  ... 

0.75  ,, 

or  : 

Sodium  sulphide 

1 

Cadmium  sulphide  ... 

Flowers  of  sulphur  ... 

0.2  „ 

Potash — Soda  ash  batch... 

Flowers  of  sulphur  ... 

0.8  ,, 

Cadmium  sulphide  ... 

0.25  ,, 

or  : 

Flowers  of  sulphur  ... 

1.25  ,, 

or  : 

vSodium  uranate 

1.2  „ 

Manganese 

0.45  „ 

Antimony 

0.12  ,, 

Pota.ssium  bichromate 

0.8  ,, 

Cadmium  sulphide  ... 

1.25  ,, 

Uranium  oxide 

0.5  „ 

Flowers  of  sulphur  ... 

0  .35  .. 

Potash  batch 

Sodium  uranate      ...  0..37.5 

Opaque  glass  batch 

t'ranium  oxide 

1.2  ,, 

Ivory  Yellow  : 

Antimony 

0.18  ,, 

Opaque  glass  batch 

Manganese 

4  lbs. 

Iron  oxide 

1 

♦  Kevamishe  Rundschav.    Vol.  34,    No.  13,    p.  211. 


Yellow  Opal  Glass  : 

Potash—Bone  a.sh  batch     Silver  0.10  lbs. 

Potash — Soda  ash-bone  ash  Silver  ...        ...  0.11  ,, 

Sodium  uranate        ...  1 
Potassium  chromate. . .  0.15  ,, 
Cadmium  sulphide    ...  5  ,, 

Yellow- Browx  : 

Soda  ash  batch    ...        ...  Manganese     ...        ...  3  lbs. 

Coal   3.5  ,, 

or  :   Coal   2 

Graphite   1^  ,, 

Brown  : 

Soda  and  batch    ...        ...  ]\Ianganese     ...        ...  14  lbs. 

Graphite        ...        ...  5 

Wheat  flour    ...        ...  4 

Bircliwood  charcoal  If 
or:   Manganese     ...        ...  5 

Iron  Oxide    ...        ...  2 

Wheat  flour  2 

Besides  the  l^atches  gi\  en  above,  there  exist  a  number 
of  other  colouring  agents  with  which  yellow  glass  can 
be  made  in  different  tones.  It  is  easier  to  obtain  the 
right  colour  than  to  melt  the  glass  properly. 

The  melting  jirocess  of  yellow  glasses  differs  from 
that  of  other  ^•aricties  of  glass.  It  must  be  conducted 
in  a  special  w'ay  if  good  results  are  to  be  obtained.  While 
usually  substances  are  added  to  aid  the  fining  and  to 
cause  the  formation  of  gas,  this  is  not  done  in  the 
manufacture  of  yellow  glass.  Yellow  glass  foams  con- 
siderably, according  to  the  colouring  matter  employed, 
and  its  quantity.  A  thick  layer  of  foam  is  formed  above 
the  molten  glass,  which  may  go  over  the  edge  of  the 
pot.  This  often  causes  large  losses  of  glass.  The  batch 
melts  very  slowly,  since  the  heat  cannot  penetrate  the 
heavy  layer  of  foam. 

This  strong  foaming  may  be  ))revented  by  the  addition 
of  fluorspar  or  common  salt.  These  act  well,  but  can 
only  be  used  in  limited  amounts,  to  prevent  changing  the 
quality  of  the  glass,  and  to  avoid  making  the  batch  too 
expensive. 

Usually  yellow  glass  is  inade  in  a  pot,  at  a  low  tem- 
perature. It  does  not  foam  so  nuich  under  these  con- 
ditions, but  nc\'er  becomes  completely  fined.  Such  glass 
may  foam  during  changes  in  temperature  and  during 
working.  This  evil  can  only  be  a\  oided  by  a  thorough 
melthig  of  the  glass. 

Glasses  coloured  with  graphite  foam  the  most.  But 
even  these  can  be  made  without  addition  of  fluorspar 
or  .salt  and  a  non-foaming  glass  is  obtained  if  the  melting 
is  done  as  follows  : 

First  the  available  cullet  of  the  same  composition  as 
the  glass  to  be  melted  is  put  in  the  pot.  Even  if  the 
pot  is  only  half  full,  no  batch  is  added.  The  cullet 
is  melted  completely.  If  no  more  foam  appears,  the 
batch  is  put  into  the  pot.  Experiments  to  add  both 
cullet  and  batch  have  not  given  satisfactory  results.  The 
batch  will  remain  together  in  lumps  which  stick  to  the 
bottom.  This  makes  the  melting  time  much  too  long. 
If  new  batch  is  added  to  the  half-melted  material,  while 
it  is  foaming,  much  gas  remains  occluded  in  the  glass 
which  will  escape  during  the   fining  process.  This 
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SAND 


FROM  THE 


i  UNITED  HOHENBOCKA  GLASS  SAND  MINES 


OF 


H.  WEICHELT  &  CO. 

I  IS  THE  PUREST  IN  THE  WORLD 


SILICA  ... 
FERRIC  OXIDE 
ALUMINA... 
LIME 


99.931% 
0.009% 
0.037% 
0.006% 


MAGNESIA... 
TITANIC  ACID 
ALKALIS  ... 


...  0.001% 
...  0.006% 
...  0.010% 


CONSISTENTLY  UNIFORM. 
UNVARYING  GRAIN  SIZE. 

Makes  the  most  Brilliant  Glass  and  saves 
■;     Fuel,  Decolouriser,  Trouble,  Time  and  Money. 

No  Middlemen !    We  deal  direct  from  Mines  to  you. 

We  satisfy  customers  all  over  the  World. 

May  we  quote  you  ? 


H.  WEICHELT  &  CO., 

8,  ANTON-GRAFFSTR.,  DRESDEN,  GERMANY. 
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causes  strong  foamin<f,  wliich  may  cause  the  eoiitents 
of  the  pot  to  run  over  the  edge  of  the  pot.  In  sueh  a 
case  it  is  necessary  to  keep  tlie  pot  eool  in  ortler  to  pre- 
\ent  loss.  Howe\'ei',  only  glass  that  is  incompletely 
lined  is  obtained,  and  it  may  foam  at  e\  cry  small  change 
in  temperatine. 

The  additions  of  batch  should  be  made  only  in  small 
amounts  in  order  to. obtain  a  thoroughly  melted  glass. 
If  a  strongly  foaming  glass  is  being  made,  the  best 
quantity  to  add  is  two  sho^"elfuls  at  the  time.  Observa- 
tions regarding  the  melting  time  of  such  glass  gave  the 
following  results  : 


THE  LATE  SIR  ERNEST  OLDHAM. 


1  shovelful  in  10  minutes 

2  shovelfuls  in  25  minutes 

3  shovelfuls  iu  45  minutes 

4  shovelfuls  in  80  miautes 


5  shovelfuls  in  130  minutes 

6  shovelfuls  in  180  minutes 

7  shovelfuls  in  235  minutes 

8  shovelfuls  in  300  minutes 


This  shows  that  with  increasing  quantities  the  melting 
time  per  sho\'elful  increases  considerably.  It  is  tedious 
to  lill  up  a  pot  gradually,  but  this  trouble  should  be 
disregarded.  It  is  the  only  way  to  obtain  a  high  (quality, 
well  melted  glass,  that  does  not  foam  during  changes  of 
temperature.  The  last  addition  of  batch  should  take 
place  45  to  60  minutes  l)efore  the  end  of  the  melting 
period.  This  is  easily  accomplished  and  is  necessary  to 
obtain  an  e\  en  colour. 

If  small  objects  arc  being  made,  so  that  the  pot 
contains  already  much  glass  at  the  beginning  of  the 
melt,  it  is  best  to  add  no  cullet,  but  to  wait  till  the  pot 
is  entirely  empty. 

If  the  melting  is  done  as  described,  it  is  (piite  possible 
to  lill  up  the  pot  to  the  brim  and  if  done  in  this  fashion 
there  never  occurs  a  ease  of  foaming.  It  might  be 
feared  that  the  glass  will  not  become  homogeneous  and 
will  contain  waves  and  lines.  This,  however,  is  ne\  er 
the  case,  since  on  account  of  the  fact  that  the  glass  is 
foaming  consideral)ly,  the  gia>^s  mass  is  coutuuially 
mo\ing,  so  that  the  different  parts  are  being  mixed 
thoroughly,  with  every  new  addition  of  hatch. 


According  to  an  amiouneemcnt  by  the  U.S.  Depart- 
ment of  t'ommerce,  at  a  conference  in  New  York,  be- 
tween the  manufacturers  of  milk  bottles,  distributors, 
and  experts  of  the  ision  of  Simplihcd  Practice,  it 
was  decided  to  adoj)t  four  standard  sizes  of  milk  bottles 
instead  of  the  nine  now  in  use.  It  was  agreed,  says  the 
Untied  States  Daily,  that  there  should  l)e  two  (juart 
sizes,  one  9|  inches  higli,  and  tiie  other  f)j  inches  ;  one 
l)int  size  7\  inches  high  ;  and  one  half-pint  size  5]  inches 


A  material  sold  under  the  trade  name  of  "  Vitrox  " 
is  claimed  to  iiTq)rove  materially  the  mechanical  strength 
of  almost  all  clays  to  which  it  is  added,  this  being 
especially  noticeable  after  liring,  whilst  the  tendency  to 
warp  in  firing  is  greatly  reducecl. 

The  action  of  this  material  is  stated  to  be  analogous 
to  alloying  steel  with  some  element,  such  as  chromium, 
tungsten,  etc. 


It  is  with  the  most  sincere  regret  that  we  amiounce 
tiie  death  of  Sir  Ernest  Fitzjohn  Oldham,  at  C'hievely, 
IJerkshire,  on  ^Vednesday,  Se|)tcmher  'il^nd.  A  solicitor 
by  profession,  Sir  Ernest  was  the  senior  [lartner  of 
INlessrs.  Vizard,  Oldham,  Crowder  &  Cash,  Lincoln's 
Tmi  Fields.  London,  and  for  se\eral  years  had  been  a 
member  of  the  Council  of  the  Law  Society. 

During  the  War  his  age  debarred  him  from  joining  a 
combatant  unit,  but  he  serA  ed  in  the  air  craft  defences 
of  I^ondon  and  was  legal  adviser  to  the  Foreign  Trade 
Department.  He  was  also  \'ery  closelj'  and  actively 
associated  with  the  foundation  of  the  Federation  of 
British  Industries,  of  which  he  became  Deputy  Chairman 
and  Vice-President,  and  in  1921  received  the  honour  of 
knighthood  as  a  recognition  of  his  many  and  \  aried 
))ublic  ser\  iees. 


He  had  numerous  interests  in  the  glass  industry,  as 
ill  addition  to  l)eing  Chairman  of  the  Fnited  Glass  Bottle 
Mauufactiu'crs,  Ltd.,  he  was  a  director  of  the  I.ibbey 
Owens  Co.,  Belgium,  etc.  He  avoided  publicity,  how- 
ever, and  only  those  who  have  had  the  iiri\  ilege  of 
working  with,  or  coming  into  close  personal  contact  with 
him  can  as  yet  a])preciate  to  the  full  what  his  loss  will 
mean.  Tliey  will  miss  the  ad\  iee  of  a  keen  though  kind, 
straightforward,  capable  leader,  one  of  whose  great 
interests  in  life  was  the  welfare  of  the  British  glass 
industry. 

On  Monday  afternoon,  September  '2Sth,  a  memorial 
service  was  held  at  St.  Martin"s-in-the-Fields,  Trafalgar 
Scpiarc.  This  was  atteutled  by  a  large  number  of  Sir 
Ernest's  personal  and  business  friends. 
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The  "RANKIN"  Automatic  Glass  Feeder. 


RESULTS  JUSTIFY 
CLAIMS. 

Claims  without   justification   are  futile. 

The  need  for  automatic  production  is 
admitted  by  every  glass  manufacturer. 
The  question  is — what  mechanism  can  be 
installed  with  the  assurance  cf  the  best 
results  ? 

The  "  RANKIN  "  record  is  unrivalled 
in  the  Glass  Feeder  world.  Its  history 
IS  unique.  In  no  instance  has  a 
"RANKIN"  installation  once  installed 
been  superseded.  On  the  contrary, 
wherever  it  has  been  adopted,  further 
installations  have  followed. 

The  latest  proof  of  this  claim  is  a 
repeat  order  for  TWELVE  FEEDERS 

from  a  Glass  Manufacturing  Company, 
who  originally  put  in  one  Feeder  for 
comparison  with  other  similar  devices. 
This  we  believe  to  be 

THE  LARGEST  INDIVIDUAL 
ORDER  EVER  PLACED  FOR 
AUTOMATIC  FEEDERS 

and  represents  a  great  triumph  for  an 
All -British  Built  Feeder. 


The  mechanism,  material  and  finish 
are  of  the  highest  possible  quality. 
The  "  RANKIN  "  Feeder  is  built  for 
service  and  will  oullast  all  others. 


Demonstrations     of     the  RANKIN 

AUTOMATIC  GLASS  FEEDER  will 
be  arranged  by  appointment. 


THE 


For  Illustrations,  Descriptive  details  and  terms  apply  to  : 

RANKIN  AUTOMATIC  GLASS  FEEDER  CO., 


1,  CHARTERHOUSE    STREET,  LONDON,  E.C.I. 

Telegrams  :  Natiglaso,    London.  Telephone  Nos.  :    Holborn,  140  and  141. 
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VISCOSITY  OF  GLASS.    THE  EFFECT 
OF  THERMAL  TREATMENT. 

A  new  type  of  apparatus  for  determining  the  \  iscosity 
of  molten  o;lass  has  been  developed  at  the  National 
Ph\'sical  I-aboratory  and  is  described  in  a  paper  pre- 
sented to  the  Royal  Soeiety*  by  V.  H.  Stott,  D.  Turner 
and  H.  A.  Soloman.  The  apparatus  was  devised  in 
connection  with  researches  into  the  effects  of  thermal 
treatment  of  glass,  and  is  based  upon  the  measurement 
of  the  thickness  of  the  film  of  glass  which  adheres  to  a 
thin  wire  of  10  per  cent,  iridio-platinum,  which  is  with- 
drawni  at  a  known  velocity  from  the  molten  glass 
contained  in  a  small  ciiicible  of  the  same  material. 

It  is  stated  that  the  aji)iaratus  shows  a  considerable 
advance  oxer  pre\  ious  a  iscometers  for  molten  glass, 
not  only  from  the  point  of  view  of  ])recision  (+3  ])er 
cent,  of  the  a  iscosity)  but  because  it  renders  possil)lc 
prolonged  exjieriments  on  the  same  specimen  of  glass, 
which,  if  required,  may  be  cooled  to  room  temperature 
and  reheated  an  infinite  nimiber  of  times. 

As  just  mentioned,  the  object  of  the  auth.ors  was  an 
investigation  of  the  effects  of  the  thermal  treatment  of 
glass  and  they  found  that,  "  In  the  case  of  the  particular 
glass  experimented  upon,  it  was  shown  that,  once 
homogeneity  has  been  attained  at  a  high  temperature, 
its  viscosity  at  temperatures  above  1 ,200°  is  rei:)catable 
to  +  3  per  cent.  This  holds  so  long  as  the  composition 
of  the  glass  has  not  been  changed  by  volatilisation, 
and  this  is  inappreciable  except  at  extremely  high 
temperatures.  The  viscosity  at  temperatures  abo^•e 
1,200°  is  unaffected  by  cooling  the  glass  to  room  temper- 
ature and  reheating,  provided  that  the  glass  he  not 
held  too  long  within  a  certain  critical  temperature  range 
which  is  below  1,200°. 

At  temperatures  below  1,200°  it  appears  that  the 
glass  is  capable  of  existing  in  at  least  two  states,  re- 
sulting in  considerable  variation  of  ^'iscosity.  The 
mean  viscosity  in  this  case  is  that  which  would  be 
anticipaterl  from  an  extrapolation  of  the  curve  from 
temperatures  above  1,200°.  In  certain  circumstances 
it  is  possible  to  obtain  the  glass  at  temperatures  below 
1,200°  in  a  metastable  state  similar  to  its  state  at  high 
temperatures.  In  this  ease  the  \  iscosity  temperature 
curve  is  continuous,  and  of  the  same  precision  thiough- 
out. 

These  observations  may  have  an  important  bearing 
on  certain  phenomena  which  are  well  known  to  the 
glass  maker.  Numerous  observations  have  been  made 
which  show  that  many  properties  of  glass,  including 
brittleness,  anrl  more  particularly  the  complex  factors 
which  govern  its  mechanical  behaviour  during  working, 
are  influenced  by  variations  in  the  conditions  of  founding 
which  are  without  effect  on  the  final  chemical  com]3o- 
sition.  Such  variations  may  be,  for  example,  changes 
in  the  moisture  content  of  the  batch,  differences  of 
heat  treatment,  or  variations  in  the  proportions  of 
cullet  added  to  the  batch." 

In  the  original  paper,  a  full  descri})tion  of  the  a])paratus 
is  given  together  with  a  detailed  exposure  of  its  theory 
and  a  record  of  the  experiments  carried  out  in  connection 
with  the  above  mentioned  investigations. 

*  Proc.  Roy.  Soc.  No.  A762.  pp.  499. 


GASIFIED  FUEL. 
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The  use  of  ])ulverized  coal  lor  the  heating  of  boilers 
and  certain  types  of  furnaces  lias  ])roduced  some 
extremely  interesting  results,  both  from  the  financial 
point  of  view  in  reduced  fuel  costs,  and  also  from  the 
ease  and  facility  of  operation  of  the  equipment.  Like 
most  iimovations,  the  process  has  suffered  as  a  result 
of  being  applied  to  installations  for  which  it  was  not 
suited,  and  also  from  the  unsubstantiated  claims  and 
figures  put  forward  by  imqualified  supporters,  etc. 

As  far  as  glass  furnaces  are  concerned,  the  inherent 
defect  of  the  system  is  the  fjuestion  of  the  ash 
content  of  the  coal.  If  the  coal  is  gasified  in  producers 
the  ash  of  course  remains  behind  as  clinkers,  but  when 
pulverized  and  then  burnt  the  ash  then  aj)])ears  as  a 
fused  slag,  and  if  the  fuel  ^^■as  projected  into  a  tank 
furnace  this  fused  ash  would  of  course  contaminate 
the  metal. 

The  process  has  been  applied  to  a  pot  furnace,  the 
flames  coming  through  the  "  eye  in  a  similar  manner  to 
when  gas  was  employed. 

A  method  of  using  puh  erized  fuel  in  such  a  way  as 
will  probablv  result  in  obviating  the  slag  or  ash  difficulty 
just  mentioned  has  been  devised  by  a  Mr.  E.  S.  Suffern. 
This  depends  on  jiartially  biu'ning|the  pulverized  fuel  in 
a  se])arate  chamber  with  insufficient  air  for  complete 
combustion,  and  then'completing  the  combustion  of  the 
resulting  gases  in  the^fiu'uaee  proper.  In  other  words, 
it  is  a  process  of  gasifying  pulverizedj  fuel,  and  an 
experimental  ])lant  is  now  in  operation,  though  not  in 
connection  with  a  glass  furnace. 


your  main 
Compressor 
make  it  a 

Sturtevant 

Fan  to  cool 
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More  satisfactory 
from  every  view- 
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THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 


STEPHENS  SILICA  ''C 


EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE. 


VIEW    TAKEN    FROM    AN  AEROPLANE. 

Kiln  Capacity  U  Million  Bricks,  Works  Cover  over  9  Acres. 

SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK, 

Used   by   most   of   the   principal   GLASS  WORKS. 
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The  Selection  and  Application  of  Oil  Burners 
for  Use  in  the  Glass  Industry. 


Bv  W.  A.  HUBBARD.^ 


As  in  1921,  t!ic  present  coal  crisis  lias  directed  the 
attention  of  nianufaetnrers  in  various  industries  to  oil 
fuel  as  a  substitute  for  coal,  arid  those  who  have  not 
closely  followed  the  ]jrogress  of  oil  firing  during  the 
inter\'al,  cannot  fail  to  he  impressed  with  the  remarkable 
iinpro\  ement  in  the  oil  firing  equipments  that  are  being 
marketed  to-day. 

During  the  1021  stoppage,  the  market  was  flooded 
with  a  multitude  of  oil  burning  appliances,  and  without 
expert  advice  it  was  A'ery  ditlicult  for  the  manufacturer 
to  distuiguish  between  the  crude  and  inefficient,  and 
the  scientifically  designed  and  efficient  plants. 

To-day,  however,  the  user  can  choose  between  a 
number  of  systems,  which  have  been  successfully  com- 
peting with  solifl  fuel  during  the  five  years  inter\  al  of 
peace  in  the  coal  industry  ;  this  interval  having  seen 
the  passing  of  many  of  the  more  crudely  designed 
e(|uipments. 

Two  factors,  howe\'er,  that  caused  a  lot  of  failures 
with  oil  fuel  in  1921,  exist  to-day.  Namely,  the  selection 
of  the  type  of  burner  best  suited  to  the  particular  type 
of  plant  to  be  converted,  and  its  correct  application. 

As  applied  to  the  glass  industry,  the  first  problem 
must  of  necessity  be  settled  on  economical  groiuids,  and 
on  the  score  of  economy  the  low  ])ressure  air  operated 
oil  burner  has  the  advantage  of  lower  initial  running  and 
maintenance  costs,  and  it  is  the  apjilication  of  this  type 
of  burner  that  the  writer  projwscs  to  discuss. 

Tank  Furnaces. 

.Mf)st  of  the  tank  furnaces  in  use  to-day,  where  em- 
ployed for  the  manufactiu'e  of  hand  or  machine  made 
ware,  can  be  successfully  fired  with  oil,  the  burners 
either  being  set  at  each  side  and  firing  across  the  tank, 
or  applied  at  the  charging  end,  each  side  of  a  central 
doghouse. 

When  firing  glass  tank  furnaces,  it  is  essential  that  a 
wide  angle  flame  is  produced  as  a  localised  jet  of  flame 
results  in  parts  of  the  furnace  being  at  the  desired 
temperature,  whilst  other  parts  are  comparatively  cold, 
with  the  result  that  the  metal  does  not  run  freely  and 
the  brickwork  in  the  crown  and  sides  of  the  furnace  are 
subject  to  vaiying  tem))eratures  resulting  in  uneven 
expansion  and  contraction. 

.Side  firing  tank  furnaces  usually  applied  where 
a  quick  conversion  to  oil  is  desired,  and  in  such  cases 
the  existing  regenerators  are  used  with  oil  fuel  in  a 
somewhat  similar  manner  to  gas  firing. 

Where  a  tank  furnace  of  average  size  is  being  per- 
manently converted  to  f)il,  firing  at  the  charging  end 
possesses    many    advantages    and    is  to  f)e  reeom- 

*  Assisiint  M:inager,  Combustions  Ltd. 


mended.  Wiieii  ilring  furnaces  in  this  manner  it  i^ 
usual  to  dispense  with  the  regenerators  and  pass  the 
secondarv  air  through  recuperators  situated  above  the 
crown  of  the  furnace,  the  application  embodying  an 
arrangement  for  controlling  this  secondary  air  temjiera- 
ture. 

The  introduction  of  this  secondary  air  is  of  the  utmost 
importance  as  a  thorough  mixtiu-e  of  the  atomised  oil 
and  air  depends  t^o  a  great  extent  on  this  i)oint,  and  unless 
this  factor  is  carefully  considered,  ])erfect  combustion, 
so  imjiortant  when  manufacturing  white  glass,  will  not 
be  obtained. 

The  efficiency  of  tank  furnaces  when  fired  either  with 
oil  or  solid  fuel  depends  to  a  great  extent  on  the  furnace 
out]uit,  it  having  been  proved  in  jiractice  that  when  a 
furnace  is  worked  at  maxinunu  output  fuel  economy  is 
affected. 

With  oil  firing,  it  is  possible  to  }«-oduce  from  two  to 
four  tons  of  finished  glass  ]ier  ton  of  oil  bin-ned,  these 
figures  having  been  obtained  on  several  furnaces. 

As  a  tyi)ical  exam])le  of  the  results  obtained  with  oil 
fuel,  T  would  instance  a  tank  furnace  25'  6"  longX  8'  6" 
wide  with  2'  6"  depth  of  metal.  A  Lynch  machine 
was  attaclied  to  this  furnace,  producing  100  gross  of 
2.5  oz.  whisky  bottles  per  24  hours.  The  oil  eonsimiption 
on  this  furnace  was  approximately  35  gallons  per  hour, 
or  one  ton  of  oil  was  ])roducing  three  tons  of  finished 
glass.  Much,  however.  dei)ends  on  the  design  of  the 
furnace,  and  these  figures  Iku  c  been  exceeded  in  many 
installations. 

Pot  Furnaces. 

The  conveision  of  })ot  furnaces  to  oil  firing  is  a  rather 
more  difficult  pro])osition.  The  usual  method  that  has 
been  adojrted  for  firing  these  furnaces  as  an  emergency 
measure  diu-ing  the  present  coal  stop]iage  has  been  to 
insert  the  burners  so  that  the  Hames  are  projected 
tangentially  around  the  furnace  above  the  pots,  but 
the'type  of  burner  selected  should  be  chosen  with  care. 
The  ilame  will  be  in  close  i)roxiniity  to  the  crown  and 
exiiensive  repairs  ma>-  result  if  the  liurner  is  of  the 
type  giving  an  intense  local  heat. 

Another  emergency  apjilication  is  to  remo\-e  one  pot 
and  fire  straight  into  the  furnace,  the  space  previously 
occupiefl  by  the  pot  forming  the  combustion  chamber. 
Two  bm-ners  arc  fitted  so  as  to  operate  with  as  short  a 
flame  as  ])ossil)lc. 

In  view  of  the  even  heating  that  is  necessary  in  this  type 
of  furnace  in  order  to  assure  a  reasonable  life  for  the 
pots,  the  most  satisfactory  method  is  to  fire  these  fur- 
naces centrally  below  the"  siege,  the  oil  flames  entering 
the  furnace  in  a  very  similar  manner  to  the  flames 
when  gas  fired. 
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PARKINSON  &  SPENCER,  Ltd. 

Ambler  Thorn  Fireclay  Works, 

HALIFAX,  YORKSHIRE. 


ESTABLISHED 
1800. 


Telephone  r  No.  1207. 

Telegrams  :  Parkiasoa  &  Speoccr,   1207  Halifax 


Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY,  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE   SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 

FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    RE    SATISFIED    WITH  RESULTS. 


NEW  GRAHAM  MACHINE 
CREATING  GREAT  INTEREST 


Offers  unusual  advantages  because  of 
improved  construction.  Eliminates  in- 
termittent  rotation  which  causes  wear  and 
tear  through  jerking.  Continuous  rotation 
permits  larger  production  and  lower  operat- 
ing costs. 

Flexibility  of  operation  appreciated. 

Produces  both  narrow  and  wide  mouth 
bottles  in  wide  range  of  sizes.  Makes  push- 
up  bottoms  without  separate  operation. 

Three  sizes  of  same  construction. 

AZ  Machine,  15  blank  and  15  blow  molds 
AY  Machine,  10  blank  and  10  blow  molds 
AY6  Machine,  6  blank  and  6  blow  molds 
Molds  and  mold  operating  parts  are  inter.- 
changeable. 


AZ  Flow  Type — Maximum  Speed  72  Bottles  per  Minute 


THE  OWENS  BOTTLE  COMPANY-TOLEDO,  OHIO,  U.  A. 

Ask  us  for  illustrated  catalog,  giving  complete  information. 
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Annealing  I.ehrs. 

So  many  and  varied  are  the  designs  of  annealing  lehrs 
in  use  in  various  parts  of  the  country  that  it  is  ^'ery 
difficult  to  standardise  the  application  of  oil  burners 
for  lehr  firing,  the  only  satisfactory  way  being  to  consider 
each  job  on  its  merits,  and  to  decide  on  the  ai)]:)lication 
from  previous  experience.  The  chief  point  to  be  borne 
in  mind  in  this  case  is  that  the  flame  be  of  low  velocity 
and  a  burner  selected  that  does  not  i^roduce  intense 
local  heat. 

When  designing  lehrs  specially  for  oil  firing,  a  single 
combustion  chamber  is  found  to  give  good  results,  the 
gasses  being  led  to  the  con^-eyor  chamber,  or  to  the 
muffle  by  means  of  ports  sm'tably  ]ilaced  and  of  ^'arying 
cross  sectional  area. 

In  order  to  give  the  required  temperature  gradient, 
the  area  of  these  ports  must  be  carefully  considered, 
and  in  most  instances  it  is  necessary  to  provide  some 
means  of  regulating  this  area  in  order  that  the  ports 
can  be  adjusted  and  the  final  size  arrived  at  after  the 
lehr  has  been  operating  under  working  conditions. 

Where  a  lehr  is  heating  one  particular  class  of  ware 
there  seems  no  reason  why  a  thermostatic  control  should 
not  be  introduced,  designed  to  maintain  a  practically 
constant  temperatiu'c  at  a  gi^-en  point  in  the  lehr. 

Glory  Holes. 

Before  concluding,  the  writer  would  like  to  say  a  few- 
words  on  glor\'  holes  which  still  exist  in  many  works 
and  appear  to  be  a  source  of  wasted  fuel. 

The  writer  has  in  mind  a  case  where  a  glory  hole  was 
fitted  with  two  oil  burners  each  consuming  frcm  3|  to  -i 


gallons  per  hour.  Only  two  small  workiiig  holes  were 
fitted,  and  undoubtedly  this  furnace  shoidd  have  been 
operating  successfully  with  less  than  half  the  above  oil 
consumj)tion. 

The  construction  of  a  glory  hole  being  a  compara- 
ti\  ely  simple  matter,  it  is  certainly  the  policy  when  in- 
stalling oil  fuel  on  this  type  of  plant  to  construct  one 
s]:)ecially  for  oil  firing  in  accordance  with  the  oil  burner 
manufacturers'  recommendation. 

 000  

The  Autumn  Programme  of  the  Institution  of  Fuel 
Technology  has  been  approved  by  its  Council.  The 
meeting  will  extend  o^-er  two  days — Tuesday  and 
Wednesday,  December  7th  and  8th.  On  the  first  day 
Sir  Alfred  Mond  will  deliv  er  his  presidential  address, 
and  an  inaugural  dinner  will  be  held  in  the  evening. 
The  authors  of  papers  are  famous  in  the  world  of  science, 
and  the  impcrs  to  be  presented  are  of  the  utmost  signifi- 
cance. The  list  of  authors  and  papers  is  as  follows  : — 
Prof.  W.  Groume  Grjimailo,  The  University  of  Moscow, 
"Laws  of  Gas  Flow  in  Furnaces";  Sir  Richard  Redmayne, 
K.C.B.,  "  The  OcciUTence,  Working  and  Treatment  of 
Brown  Coal";  Sir  John  Biles,  "Steam  Power  Pro- 
duction "  ;  Prof.  J.  Tausz,  The  University  of  Karlsruche, 
"The  Hvdrogenation  of  Liquid  Fuel";  Prof.  R.  T. 
Haslam,  The  University  of  Massachusetts,  U.S.A.,  "  The 
Combustion  of  Carbon"  ;  Mr.  T.  Hardie,  Chief  Engineer 
to  the  Gas  Light  and  Coke  Company,  Limited,  "  Prac- 
tice in  Gas  Manufacture  "  ;  Dr.  J.  S.  Owens,  Superinten- 
dent, The  Advisory  Committee  on  Atmospheric  Pollu- 
tion, "  Smoke  and  Public  Health." 


Oil  Fuel  for  Glass  Furnaces 

Oil-fired  furnaces  for  glass  melting  have  been  installed  in  the 
principal  glass  works  during  the  past  few  years — to  take  the  place 
of  furnaces  fired  by  other  kinds  of  fuel.  The  results  have  been 
entirely  satisfactory — giving  a  much  quicker  rate  of  melting,  more 
uniform  heating  of  metal,  cleaner  work,  absence  of  smoke  and 
ashes,  economy  in  labour,  and  lower  working  costs. 

Ample  supplies  of  Mex  Fuel  Oil  at  normal  prices  are  available 
for  immediate  delivery  to  any  part  of  the  country.  There  is  no 
restriction  on  supplies. 

Our  technical  experts  are  at  your  service  for  free 
consultation  and  advice.  Write  to  the  address  below. 

MEX   FUEL  OIL 

Shell-Mex  Ltd.  (Fuel  Oil  Dept.),  Kingsway,  London,  W,C.2. 
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"GLASMACHIN,    ESTRAND,  LONDON. 


"OLASMACHIN,  LONDON" 
Code  s 

BENTLEY'S. 

TKLBPHONE I 

CENTRAL  5985. 


C.  SAXTON, 


A.M.I.E.E., 
M.  IRON  AND 
STEEL  INST., 
Etc. 


CONSULTING  ENGINEER 


Talbot  House, 

Arundel  Street, 
Strand,  London,  W.C.2. 


BOTTLE  MOULDS 

ORDER   YOUR   MOULDS  FROM 

E.  LUNN  &Co.,TlasgoT' 

Largest  MAKERS  of  MOULDS  in  the  UNITED  KINGDOM 

Quick  Deliveries  and  Complete  Satisfaction  Guaranteed. 
MOULDS  FOR  ALL  TYPES  OF  MACHINES  SUPPLIED 

ALL    MOULDS    MADE    OF    CHILLED    CASTINGS  ONLY. 


Telephone — 
WESTERN  2792. 


Telegrams — 
GLASMOLD,  TLASGOW. 


ONE  OF  OUR  RECENT  TESTIMONIALS— 

"  We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supphed  to  us  which  have  been  working  for  2\  years.  These 
are  still  in  perfect  condition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  They  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 

Reference  on  our  Testimonial  File  :  A.B.  91 . 
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Trade    TWENTY  MULE  TEAM  Mark 


Specially  refined  fo 

ENAMELLERS 
AND  POTTERS 


r  s 


BRITISH  MANUFACTURE. 
Guaranteed  99-50,'100%  pure. 


Entirely  free 
from  phosphates. 


BORAX  CONSOLIDATED  LTD 

IG.Eastcheap.  LoNDON.E.C.5. 
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TRADE  NOTES. 


Messrs.  Industrial  Combustion  Engineers,  lAd.,  ad\  ise 
us  that  they  ha\'e  ehanged  their  address  to  31-37, 
Wvbert  Street,  London,  N.W.I,  as  and  from  September 
29th. 

o    <j>  o 

The  Welhnan  Smith  Owen  Engineering  Corporation, 
Ltd..  announce  that  they  have  now  remox  ed  to  hirger 
premises  at  Victoria  Station  House,  'N'ictoria  Street, 
I,ondon,  S.W.I.  Telephones  :  Victoria  7752,7753,77.54. 
Telegrams  :  Principium,  Sow  est,  London. 

o  o 

According  to  the  programme  for  the  I-ondon  Section 
of  the  Society  of  CheniicAl  Lidustry,  Professor  W.  E.  S. 
Turner  is  to  give  a  paper  on  "  Recent  Progress  in  the 
Glass  Industr\','"  before  the  Society  on  March  7th,  1927. 

o   o  o 

As  and  from  October  1st,  freights  on  tiie  Belgian 
railways  are  to  be  further  increased  by  25  per  cent. 

o    o  <> 

The  Society  or  Glass  Technology. 

The  Society  of  Glass  Tcchnologv  will  hold  the  first 
meeting  of  the  new  session  in  the  Viw\  Lecture  Room  of 
the  Fnivcrsity,  Leeds,  on  October  2()th,  1926.  This 
meeting  is  to  be  devoted  to  a  discussion  on  amiealing. 
The  following  papers  will  be  presented  :  (a)  "  Annealing,"' 
by  E.  A.  Coad-Pryor,  B.A.  :  (b)  "  The  Princi]iles  of 
Annealing," ■  by  Dr.  .1.  W.  French:  and  (c)  "The 
Relationship  between  Chemical  Composition  and  the 
Upper  Critical  Annealing  Temperature  of  Glasses,""  bv 
Dr.  S.  English,  and  Professor  W.  E.  S.  Turner. 

The  subject  under  discussion  is  one  of  vital  inijiort- 
ance  and  interest  to  every  one  connected  with  the 
successful  production  of  glassware,  and  it  is  hoped  that 
nu-rnbers  of  the  Society  will  make  e\-ery  possible  effort 
to  attend  the  niccfing,  a:i'l  take  part  in  tiic  discussion. 

'V  <3> 

On  October  llth,  at  7.30  |).m.,  I'rof.  IL  15.  Dixon 
will  read  a  pa])er  on  the  Ignition  of  Gases,"  before  the 
Ceramic  Society,  at  the  Central  Schf)ol  of  Science  and 
Technology,  Stoke-on-Trent. 

<5>    <3>  <$> 

The  directors  of  the  United  Alkali  Company  lia\e 
decided  that,  in  view  of  the  continuance  of  tiie  coal 
stoppage,  no  interim  dividend  will  be  paid  on  the 
e'K)0,()(K)  ordinary  capital. 

■i^    o  <> 

A  disidcnd  of  17^  per  cent,  for  the  year  has  l)ecn 
recommended  by  the  directors  of  the  Glcnboig  Union 
Fireclay  Co.  For  the  year  1921-25  the  dividend  was 
20  per  cent. 

<i>    o  <s> 

The  aeeoimts  of  Triplex  Safety  Glass  Co.,  Ltd.,  for 
the  year  ending  .June  30th,  1926,  show  a  net  profit  of 
£22,052.  A  final  dividen(i  of  5  per  cent,  has  hvcn 
declarcfl,  making  15  per  cent,  for  the  year.  £12,1.<S6  is 
carried  forward  as  against  £6,90 1-  brought  forward. 


According  to  an  American  trade  join-nal,  there  are 
persistent  rejiorts  from  sources  that  arc  considered  to 
he  authoritative,  that  the  American  Window  (ilass 
Company  is  installing  ten  Fom-eault  machines  at  its 
Bellevernon  factory,  and  that  the  production  of  glass 
by  the  Fourcault  ])rocess  is  inmiinent.  It  is  also  antici- 
pated that  the  Company  has  made  improxcmcnts  to 
the  ])rocess  as  generally  operated. 

o    o  o 

Messrs.  IJomei't,  Teves  &  Blanklcv.  importers  of 
window  glass,  plate  glass,  patent  ])latc  and  silvered 
sheet  glass,  etc.,  advise  tis  that  they  have  removed  to 
larger  premises  at  11-15.  Monument  Street,  London, 
E.C.3.    Telci>hone  :  Royal  6052.  60.53,  605  t. 

o    <>  «s» 

We  understand  that  Professor  W.  E.  S.  Turner  has 
left  England  for  a  \  isit  to  Canada. 

<s>    o  o 

The  United  Glass  Bottle  Manufacturers,  Ltd.,  have 
closed  down  their  Castleford  factory.  A  number  of  the 
men  ami  some  of  the  equipment  has  been  transferred  to 
other  of  their  works. 

<^    -t>  «j» 

A  mmibcr  of  factories  which  were  managing  to  con- 
tinue operating  on  a  reduced  scale  with  imported  coal, 
were  lumdicajiped  by  the  dock  strike  at  Hamburg,  which 
held  up  supi)lies  :  conse(]uently  there  have  been  further 
increases  in  the  transformation  to  oil  burning. 

<5>    o  <j> 

According  to  Dr.  .1.  Hell  Ferguson,  the  school  medical 
officer  at  Smethwick,  Birmingham,  boys  in  a  classroom 
equi|iped  with  glass  which  allows  the  ultra  \'iolet  rays 
to  ])ass  gained  in  a  period  of  nine  months  more  than 
3  ll)s.  in  weight  and  over  half-an-incli  in  height  as  com- 
jiared  witli  boys  in  an  adjoining  elassi'oom  which  was 
glazed  with  ordinary  window  glass.  The  Education 
Committee  have  decided  to  ecjui])  a  number  of  schools 
with  the  new  glass. 

Mr.  Ed.  Miller,  of  the  Miller  Machine  and  Alonkl 
Works,  Columbus,  Ohio,  spent  iibout  tliree  weeks  visit- 
ing mmierous  factories  in  England  and  Scotland.  Pi'ior 
to  coming  here  he  had  A'isited  many  Continental  works, 
and'expressed  the  oi)inion  that  he  anticipated  obtaining 
good  business  from  the  result  of  his  tour. 

<£>     -^t*  <t> 

We  hear  that  the  new  "R"  Lynch  machine,  which 
])ossesses  numerous  improvements  on  the  L.A.,  is  giving 
very  good  results  in  a  London  factory,  and  that  although 
only  I'ecently  introduced  a  mmiber  ha\'e  been  ordered. 

o    o  o 

Mr.  A.  Howard  has  been  elected  Master  of  the  Glass 
Sellers'  Com])any  for  the  second  year  in  succession.  Mr. 
C.  F.  Ball  has  been  elected  Prime  Warden,  and  Mr. 
H.  B.  G.  Larkin  Renter  Warden. 

O     <3>  O 

A  large  plant  glass  factory  has  decided  that  by  grind- 
ing the  raw  lime  at  the  factory  and  using  it  immediately, 
the  melting  time  and  temperature  is  reduced. 
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Many   Glass  Manufacturers 
have   PROVED  the 

Mansfield 

CRUSHERS  and 
GRANULATORS 

to   be   the    BEST  for 

dealing  with  Manganese  Ore, 
Limestone,  Saltcake,  Gullet, 
etc.,  etc. 

Materials  always  remain 
GRANULAR  irrespective  of 


size. 


FRANK  MANSFIELD  &  CO., 

9,  REDCROSS  ST.,  LIVERPOOL. 


Telegrams  : 

PRECEDENCE,  LIVERPOOL. 


Telephone  : 

4925  BANK. 
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"  BROOM  WADE " 


AIR  COMPRESSORS 

BRITISH    AND  BEST 

FOR     ALL  DUTIES. 


BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE. 


The  New  O^NeiU  No.  44 
Blowing  Machine. 

A  well-built,  high  speed  blowing 
machine  with  a  range  from  6  oz. 
to  40  oz.  in  capacity.  Operating 
speeds  up  to  23  per  mmute 
depending  on  the  class  of  ware 
being  made.  Have  our  London 
representative  give  you  the  details. 

THE   O'NEILL   MACHINE  CO., 

TOLEDO,   OHIO,  U.S.A. 

LONDON  OFFICE .  10  SAVOY  ST.,  STRAND,  LONDON,  W.C.2. 


Telephone :    Gcrrard  7190. 


Telegrams  ami  Cables  :    OneilUmti ,  Rami,  London. 
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The  Use  of  Compressed  Air — Continued. 


By  ROBKRT  WILSON. 


Air  Receivers. 

In  nearly  all  compressed  air  installations  it  is  required 
to  eliminate  the  pulsations  resulting  from  the  inter- 
mittent discharge  of  air  from  the  compressor  cylinder 
in  order  to  maintain  an  even  flow,  at  a  low  velocity,  and 
unifonn  pressure,  in  the  air  distributing  pipes.  This 
purix)se  is  effected  by  leading  the  air  into  a  "  receiver 
of  greater  cross-sectional  area  than  that  of  the  air  pipe 
connecting  the  compressor  and  the  receiver,  and  of  rela- 
tively larger  \-olume,  thus  greatly  reducing  the  velocity 
of  flow  of  the  air  coming  from  the  compressor.  This 
constitutes  the  primary  purpose  of  the  air  receiver  but 
there  are  other  useful  and  A  aluable  functions  which  the 
receiver  can  perform  when  a  little  study  is  given  to  its 
size  and  to  its  j^osition  relative  to  the  compressor. 

Size  of  Receiver. 

The  size  of  the  air  receiver  should  be  determined  in 
relation  to  the  working  pressure  and  to  the  com])arison 
between  the  cai)acity  of  the  compressor  and  the  nonnal 
rate  at  which  the  air  is  used.  If  the  consumption  of 
air  is  constant  and  uniform  and  about  equal  to  the 
capacity  of  the  compressor,  no  ad\  antage  will  be  gained 
by  having  a  receiver  any  larger  than  the  inininnun  size 
necessary  to  eliminate  pulsations  and  maintain  a  uniform 
pressure. 

If,  however,  the  consumption  of  air  is  \ariable  and 
intermittent  the  recei\er  should  be  relatively  large  if 
rapifl  fluctuations  of  pressure  are  to  be  a\'oided.  If  the 
receiver  is  small  the  pressure  will  rise  ra{)idly  when 
consumption  is  reduced  or  stopped,  and,  inversely,  the 
pressure  will  fall  rapidly  if  consum])tion  exceeds  the 
output  of  the  compressor.  Most  makes  of  air  compres- 
sors are  provided  with  a  device  which  automatically 
controls  the  maximum  air  pressure,  and  which,  when  the 
pre-determined  maximum  pressure  is  reached,  unloads 
the  machine  and  allows  it  to  run  light  until  the  ])ressurc 
in  the  receiver  has  dropped  a  few  lbs.,  wlicn  the  load  is 
automatically  I'estored  and  the  machine  again  discharges 
into  the  receiver.  This  system  of  unloading  the  com- 
pressor when  the  prc-determined  maximum  pressure  is 
reached  is  intended  to  make  for  economical  operation, 
but  if  the  fluctuation  of  pressure  is  of  such  magnitude 
and  of  such  rapidity  as  to  cause  the  unloading  device 
to  be  in  almost  continuous  operation  thn  best  results 
cannot  be  obtained  from  the  compressor.  It  is  better, 
when  consumptif)n  is  intermittent,  that  the  receiver  be 
of  ample  size  to  ensure  that  the  pressure  will  rise  and  fall 
gradually. 

There  are  no  fixed  ndes  for  determining  the  size  of 
air  receiver  best  suited  to  the  working  conditions,  but, 
since  the  volume  occupied  by  the  air  discharged  from  the 
compressor  is  proportionate  to  the  working  pressure, 
the  calculated  volume  occupied  by  the  air  discharged 
per  minute  should  be  utilised  to  help  detorniine  the  size 
of  the  receiver. 

The  eakulatifjn  for  the  \  olumc  occupied  l)v  the  fom- 


prcssed  air  is  easily  made,  as  the  following  example  will 
illustrate. 

Exam))le  (1).  The  capacity  of  a  compressor  is  600 
cubic  feet  of  free  air  per  minute  ;  working  jiressure  80  lb. 
per  s(|uare  inch  (gauge).  Determine  volume  of  com- 
pressed air — assuming  equal  temperatures  for  "free" 
and  "  compressed  air. 

The  formula  for  the  calculation  is  as  follows  : 
^  1-^  X  V. 


1\ 


15 


where        =the  \'olume  of  compressed  air  per  min.  in 
cubic  feet. 

Vi  —  free  air  capacity  of  com])ressor,  per  min. 

in  cubic  feet. 
P2  =  working  ))ressure  lb.  per  sq.  in.  (gauge), 
substituting  in  this  formula  the  values  in  above  example  : 

V    —  — — ^  ^^^^^  =  200  cubic  feet 
^  2  ~  (30  +  15) 

Therefore,  the  ^'ollnne  occupied  by  600  cubic  feet  of 

free  air  when  compressed  to  30  lb.  pressure  per  sq.  in. 

(gauge)  is  200  cubic  feet. 

If  the  use  of  the  air  is  comparatively  constant  and 
uniform  a  receiver  having  a  v  olume  ecpial  to  the  volume 
octuf)ied  by  the  jiressure  air  will  be  amply  big  to  perform 
the  functions  of  eliminating  pulsations  and  steadying 
the  pressure,  but  if  the  use  of  the  air  is  intermittent,  the 
size  of  the  receiver,  where  possible,  should  be  larger. 
There  is  really  no  limit  to  the  size,  other  than  the  limita- 
tions on  handling  and  accommodating — and  as  a  ride 
these  limitations  e^•entually  prescribe  the  dimensions 
and  form  of  the  receiver.  ¥or  general  guidance,  how- 
ever, and  where  the  use  of  the  air  is  intermittent,  the 
receiver  should  have  a  capacity  e.^iial  to  about  three 
times  the  output  of  the  compressor. 

Applying  this  general  rule  to  the  example  given  above 
the  respective  sizes  of  receivers,  for  "constant"  and 
"  intermittent  "  use  of  the  air,  would  be  as  follows  : 

Constant  use  .  .     200  cul)ic  ft.   (equal  to  the 

voliune  of  a  recei\'er  4'  6" 
dia.  X  12'  6"  high  or  long). 

Intermittent  use      .  .     (3  X  2C0)  =  600  cubic  ft. 

(equal  to  the  volume  of  a 
receiver  6'  3"  dia.  X  20'  0" 
high  or  long). 

In  the  average  glass  works  the  rate  at  which  the  air 
is  used  is  comparatively  constant,  no  that  the  receiver 
need  not  be  so  large  as  the  size  prescribed  for  "  inter- 
mittent"  work.  Since,  however,  the  consumption  is 
liable  to  slight  variation,  and  as  the  capacity  of  the  eom- 
])rcssor  may  not  be  exactly  e(pial  to  the  normal  rate  of 
consumption,  it  is  advisable  to  have  the  receiver  larger 
than  the  size  suggested  for  "  constant  "  work.  The 
reserve  of  air  which  can  be  stored  in  the  larger  receiver 
reflects  beneficially  in  the  operating  costs,  as,  since  the 
rise  and  fall  of  the  ])ressure  will  be  more  gradual,  the 
compressor  will  nui  for  long  periods  on  light-load,  and 
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AIR  COMPRESSORS 
&    VACUUM  PUMPS 


As  Illustrated 
in  5  sizes 

from 
10  to  80 
cubic  feet  per 
minute 

Other  types 
Larger  sizes 

Any  Pressure 
or  Vacuum 


LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS.  BEDDINGTON 
Nr.  CROYDON.  Surrey 

Telephone:  CROYDON  1698. 


Moulds 


Machined  to  specification  from 
finest  crucible  chilled  castings 
by  highly  skilled  craftsmen ; 
otir  works  equipment  ensures 
accuracy  and  superiority  of 
finish. 

SpECIAIvITIES — 

Mould   equipment  for  Lynch, 
Miller,    O'Neill     and  other 
Automatic  Machines. 
Glassworks    Patterns,  Crucible 
Iron  Castings. 

Ai,!,    Orders    Executed  Prompixy. 


Johnson  Radley  &  Sons,  Ltd., 

Chesney  Works,        Hunslet,  LEEDS. 

Telegrams — Moulds,  I,ebds.  Telephone — I,ekds  21354. 


TECHNICAL  BOOKS. 

The  following  are  of  special  interest  : — 

A  TEXTBOOK  OF  GLASS  TECHNOLOGY. 

Hodkin   &  Cousen.    551  pp.    251  Illustrations. 
42/-  net. 


MODERN  GAS  PRODUCERS. 

N.  E.  Rambush.     545  pp.    356  Illustrations. 
55/-  net. 


THE   FLOW   OF   GASES   IN  FURNACES. 

Groume-Gi-jimailo.  397  pp.,  including  Appendix  on 
Furnace  Design. 
27/6  net. 


OIL  FUEL. 
Its  Supply,  Composition  and  Application. 

E.  Butler.  4th  Edition.    310  pp.    158  Illustrations. 
12/6  net. 


INDUSTRIAL  FURNACES. 

W.  E.  Trinks.   Vol.  1.   2nd  Edition. 
22/6  net. 

Vol.  II.    405  pp.    292  Illustrations. 
27/6  net. 


THE  DECIMAL  PLATE  AND  SHEET  GLASS 
CALCULATOR. 

Samuel  S.  Lindsay, 
Comptroller  of  th.e  Pittsburgh  Plate  Glass  Company, 
29/6  net. 

One  large  glass  company  estimate  they  are  saving 
£600  a  year  in  one  department  by  the  use  of 
this  book. 


ANY"  Technical  Book  can  be  obtained  from — 

GLASS  PUBLICATIONS,  LTD., 

Talbot  House  Arundel  Street, 
Strand,    LONDON,  W.C.2. 

Telephone  :  Central  5985. 
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the  periods  of  full  and  light-load  luiiniug  will  he  more 
unifonii. 

Power  Reserve. 

The  extent  to  whieh  the  air  stored  in  the  reeeiver 
serves  as  a  "reservoir  of  power""  is  inelined  to  he 
misunderstood  and  exaggerated.  P'rom  tlie  examples 
already  given — to  indieate  the  prohable  proportions  of 
the  i-eeeiver — it  is  apparent  that  the  storage  capaeity 
of  the  receiver,  compared  with  the  rate  at  which  the  air 
is  used,  is  very  limited,  and  too  small  to  be  of  much 
practical  service  as  a  reservoir  of  power.  For  example, 
the  \  olume  of  a  receiver  which,  when  filled  with  air  at  a 
pressure  of  30  lb.  per  sq.  in.  (gauge),  could  maintain 
a  regular  eonsumjjtion  of  .)()()  cubic  feet  of  free  air  per 
minute  for  onl\-  In'o  minutes  after  the  eomjiressor  was 
stojjped,  and  not  have  the  gauge  pressure  fall  below 
20  lb.  per  sq.  in.,  would  require  to  be  about  1,-1.00  cubic 
feet  capacity,  equal  to  the  volume  of  a  receiver  6'  0"  dia. 
X  50'  0"  long,  a  size  which  is  quite  unpracticable  for 
such  a  small  regidar  consumption. 

It  will  be  apjiarent,  therefore,  that  the  energy  stored 
in  the  reeeiver  cannot  be  regarded  as  of  much  practical 
serv  ice,  but  just  as  the  engine  flywheel  stores  the  energy 
required  to  maintain  uniform  speed,  so  a  reeeiver,  having 
a  storage  capaeity  greater  than  the  normal  output  of 
the  compressor  per  minute,  will  store  that  energy  which 
will  jiresene  imiform  pressure  should  the  consumption 
momentarily  exceed  the  supply  from  the  compressor. 

Position  of  Air  Receiver. 

.\nother  important  function  of  the  air  reeei\er  is  to 
cool  the  air  so  that  some  of  the  moisture  and  oil  carried 
over  with  the  air  will  be  collected  in  the  receiver  where 
it  ean  l;e  drained  off  at  intervals.  It  is  commercially 
impracticable  in  small  plants  to  eliminate  moisture  froiii 
the  air,  and  when  the  air  is  comjiressed  the  moisture  is 
|)resent  in  greater  proportion  per  cubic  foot.  The  only 
means  of  separating  the  moisture  and  oil  from  the  air 
is  to  cool  the  air,  but  as  the  air  leaving  the  compressor 
is  very  h()t  the  iecei\  er  would  require  to  be  ))laced  some 
distance  away  from  the  compressor,  and  in  a  cool  ])lacc, 
if  the  air,  when  passing  through  the  reeei\er,  is  to  be 
cold  enougli  to  cause  some  of  the  moisture  and  oil  to 
separate  from  the  air  and  drop  to  the  bottom  of  the 
receiver. 

It  is,  however,  also  important  that  the  receiver  be 
placed  not  too  far  away  from  the  compressor,  for  the 
reason  that  the  frietional  resistance  in  the  discharge  pi|)c 
is  considerable,  and  increases  as  the  pipe  lengthens,  the 
cause  of  this  being  the  high  velocity  of  the  air  and  the 
periodic  pulsations. 

In  some  plants  it  is  fliftieult  to  reconcile  both  these 
requirements,  and  where,  in  order  to  effect  cooling  of 
the  air,  the  receiver  has  to  be  placed  itiore  than  50  feet 
away  from  the  compressor,  it  is  ad\  isable  to  place  a 
small  auxiliary'  reeeiver  close  up  to  the  compressor  and 
position  the  main  receiver  where  it  will  be  surrounded 
by  cool  air.  The  auxiliary  rceei\'er,  indeed,  is  worth 
while  in  the  ma  jority  of  eases,  since  it  not  only  diminishes 
the  momentars'  rise  f)f  )>ressure  caused  by  each  stioke 
of  the  piston —by  lesseniiig  the  frietional  resistance  in 
the  discharge  pipe — but  also  reduces  tJie  frietional 


resistance  in  the  pipe  coimeeting  to  the  main  receiver — 
by  \  irtuc  of  lowering  the  velocity  of  flow  in  this  pipe — 
and,  l)est  of  all,  giv  es  freedom  to  ])lace  the  main  receiver 
in  the  position  best  suited  for  the  cooling  of  the  air  and 
separating  of  the  moisture.  I\h)istur('  laden  air  is 
unsuited  for  glass  l)lowing,  and  where  facilities  are  pro- 
vided for  removing  some  of  the  moisture  the  effect  is 
reflected  in  better  jiroduction. 

Where  the  receiver  is  insufficient  for  the  pur|)osc  of 
trapping  the  moisture  an  after-cooler  may  he  used,  or 
separators  may  be  placed  in  various  positions  throughout 
the  pi))e  system.  An  after-cooler  is  constructed  similar 
to  an  inter-cooler  and  is  equipped  with  nests  of  tubes 
through  which  water  circulates.  They  are  expensive  to 
make  and  for  this  reason  are  sparingly  used. 

Construction  of  Air  Receivers. 

The  eonniion  type  of  receiver  consists  of  a  cylindrical 
shell  of  steel  ])late  with  dished  ends  arranged  to  be  set 
down  vertically  or  horizontally.  The  rec  eiver  is  jnov  idcd 
with  flanges  for  connecting  to  the  pipes  leading  from  the 
com]iressor,  and  to  the  distributing  mains,  and  should  1  e 
complete  with  the  following  fittings  : — Pre?  si.  re  gauge, 
relief  valve,  man-hole,  and  drain  cock.  The  man-hole 
shoidd  measure  at  least  15"  X  11",  this  being  the 
mininumi  size  acceptable  by  insurance  companies.  The 
drain  cock  should  be  placed  near  the  bottom  so  that  the 
moisture  and  oil  separated  from  the  air  can  be  dra^n 
off  at  intervals.  The  construction  of  the  shell  depends 
upon  tl.e  surface  area  and  the  working  pressure,  but 
as  a  rule  the  dished  ends  are  thicker  than  the  shell,  the 
eireund'erential  seams  are  lapped  and  single-ri\eted, 
the  longitudinal  seams  la))ped  and  doid)le-ri\  eted,  and 
all  seams  caulked  to  render  them  air-tight.  The  receiver, 
when  complete,  should  he  tested  by  hydraulic  pressure 
to  twice  its  working  pressure,  and  should  be  guaranteed 
tight  under  air  at  '25  ]ier  cent,  excess  working  jiressure. 
Sometimes  a  valve  is  su])plied  on  the  outlet  branch. 
This  should  be  of  the  "wedge  gate,"  or  sluice,  straight- 
through  type,  in  preference  to  the  "  sto]i  \  al\e""  type. 
It  is  not  advisable  to  have  any  type  of  screw-down  \  ah  e 
on  the  inlet  branch,  and  should  a  A  ah  e  be  necessary  in 
this  position  it  should  be  of  the  automatic  check  type. 
The  inlet  and  outlet  l)ranches  should  be  ]x>sitioned  to 
suit  the  lay-out  of  comj)ressor,  receiver  and  j)ii)ing. 

Receivers  are  made  in  stock  sizes,  but  mc  st  makers 
will  make       sizes  to  customers'  rec|uirements. 


The  use  of  plate  glass  for  the  windows  of  priAate 
residences  and  buildings  of  a  similar  nature  has  been 
l  estricted  in  the  ])ast  by  the  fact  that  the  usual  minimum 
thickness  of  polished  plate  was  one-quarter  of  an  inch 
and  weighed  ai)j)roximately  3.5  lbs.  per  scjuare  foot. 

The  Pittsburgh  I'late  Glass  ('omi)any  now  state  that 
they  have  developed  a  new  process  at  their  Creighton, 
!'a.,  factory,  which  is  pre-eminently  suitable  for  pro- 
ducing thin  plate,  and  thcv  are  non-  manufacturing  in 
c-ommercial  (juantities  cnie-eighth  inch  ])olished  plate, 
whieh  will  sell  at  the  same  price  as  the  quarter. 
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"BROADBENT" 

PATENT      AUTOMATIC  CENTRIFUGAL 

CLUTCHES. 


COVER  PLATE- 


A  "Broadbent"  Automatic  Clutch  Pulley  tor  Belt  Drive. 


Should    always    be   fitted  to 
Electric  Motors. 

ADVANTAGES: 

Enables  Motor  to  Start  up  easily  against 

Full  Load. 
Entirely  Dispense  with  Fast  and  Loose 
Pulleys. 

Safe  Protection  for  Motor  against  Overload. 
Cheap  Motors  and  Star-delta  Starters  can 
be  used. 

Considerably    Reduce    Starting  Current 
Consumption. 
Entirely  Automatic. 

Used  by  most  of  the  Leadmg  Firms  throughout 
the  country. 

New  Catalogues  po^t  free. 

Thomas  Broadbent  &  Sons,  Ltd. 

ENGINEERS 

HUDDERSFIELD. 

The  Largest  IV^akers  in  the  World. 


TORPEDO  TANK 
WASP-SHAPE  FURNACES 


(Designed  under  Moorshead's  Patent  No.  227,939) 

Constitute  the  LATEST   PROGRESS  in  Tanks. 

INCREASE   LIFE  OF  BLOCKS 
Avoid  stagnant  metal. 

Save  fuel  as  the  corners  do  no  melting. 
Ensure  smooth  running. 

By  arrangement  with  Messrs.  U.G.B.,  I  can  now  supply  customers  in  Great  Britain  and 
Ireland  with  these  modern  types,  WHICH  ARE  SUPERSEDING  THE  OLD  SQUARE  TANKS 
AT  MESSRS.  U.  G.  B.  Co.'s  UP-TO-DATE  WORKS  AT  CHARLTON  &  ST.  HELENS,  etc. 

Send  for  /till  particular  and  let  me  quote  for  altenui^  your  old  iaiiki. 

TH.   TEISEN,  C.E., 

FURNACE  ENGINEER, 

20a,    TEMPLE    STREET,  BIRMINGHAM. 


Telephone  :  Central  1806. 


Tclegrans        Tek.  Birmingham. 
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THE    SELECTION    OF  ELECTRIC 
MOTORS 

[contini'.ed.) 

In  the  present  notes  it  is  proposed  to  deal  with  the 
"slip  ring""  type  of  alternating  current  motors  whicli 
differ  from  the  squirrel  cage  machines  only  in  the  arrange- 
ment of  the  windings  of  the  rotor.  In  this  case  the  ends 
of  the  windings  are  brought  out  and  connected  to  slij) 
rings  mounted  on,  but  insulated  from,  the  motor  shaft 
and  one  another.  This  is  done  in  order  that  external 
resistance  may  be  connected  in  the  rotor  circuit  for 
starting  pui'poses,  speed  I'egulation,  etc.  The  electrical 
connection  is  made  by  means  of  brushes,  usually  carbon 
or  copper  carbon,  which  rest  upon  and  make  rubbing 
contact  with  the  rotating  slip  rings. 

With  regard  to  stai'ting  characteristics  of  slip  ring 
machines,  they  possess  an  advantage  oxer  the  squirrel 
cage  type  in  that  they  will  exert  fidl  load  or  more  than 
full  load  torque  at  starting,  with  the  starting  euri-ent 
approximately  equal  to  that  of  full  load  or  the  corre- 
sponding overload.  This  is  effected  by  inserting  a 
starting  resistance  in  the  rotor  circuit  through  the 
mediimi  of  the  slij)  rings  and  brushes  just  mentioned. 
The  motors,  if  necessary,  will  at  starting  exert  twice  full 
load  torque,  with  a  starting  current  of  about  two-and-a- 
half  tmies  that  of  full  load. 

When  the  motor  has  run  \\y>  to  speed  the  external 
or  starting  resistance  can  be  short  circuited.  This  is 
done  by  an  attachment  fitted  to  the  slip  rings  which 
enables  them  to  })e  short  circuited,  thus  eliminating 
losses  which  would  otherwise  occur  in  the  connecting 
cables  between  the  slip  rings  and  the  starting  resistance, 
and  also  brush  contact  resistaiice  losses.  It  is  further 
possible  to  have  fitted  a  de\'ice  which  lifts  the  brushes 
off  the  slip  rings  after  the  latter  have  been  short  cir- 
cuited. This  has  the  effect  of  saving  the  wear  on  the 
rings  and  brushes,  but  these  two  operation';,  generally 
combined  in  one  device,  are,  as  a  rule,  only  llt(ed  when 
the  machines  nm  for  fairly  long  intervals  without  stop- 
l)ing.  If  the  motor  is  to  start  and  stop  frequently  they 
become  a  nuisance,  because  if  the  rings  are  shorted  and 
the  brushes  lifted  after  the  machine  has  taken  up  the 
load,  and  it  is  afterwards  stopped  by  opening  the  main 
switch,  it  is  impossible  to  start  it  again  until  the  brushes 
are  lowered  and  the  short  circuiting  device  opened. 
Where  the  motor  is  in  close  proximity  to  the  starter, 
this  presents  no  real  inconvenience,  but  if,  as  often 
happens,  the  motor  is  some  little  distance  from  the 
starter,  these  attachments  are  best  avoided  where  con- 
ditions necessitate  frequent  starting  and  stopping. 

To  consider  now  the  questiori  of  sjjced.  At  no  load 
the  speed  of  these  motors  dej)ends  entirely  upon  the 
frequency  (number  of  cycles  per  second)  of  the  supply 
circuit  in  exactly  the  similar  way  to  the  s(]uirrel  cage 
motors  dealt  with  last  month.  The  same  fornnila 
holds  good  : 

120  /  V 
V 

where  S  ---  no  load  s|)eed  in  r.p.ni. 

Y  =  fre([uency  in  eye  les  per  second 
P  =  number  of  jioles 


Also  with  no  external  resistance  in  the  rotor  circuit, 
tJie  full  load  speed  will  be  almost  identical  with  that  of 
a  squirrel  cage  machine,  i.e.  from  2  to  3  per  cent,  less 
than  no  load  or  "synchronous"  speed  for  the  larger 
sizes  to  6  or  7  per  cent,  for  the  smaller  machines.  This 
drop  being  again  referred  to  as  the  "  sli])  "  and  is  usually 
expressed  as  a  percentage  of  the  synchronous  speed. 

With  all  starting  resistance  cut  out  a  slip  ring  motor 
beha\es  very  similarly  to  a  continuous  cm-rent  shunt 
wound  machine  as  far  as  speed  is  concerned. 

One  ad\'antage  of  the  slip  ring  motor  is  that  it  is 
]iossible  to  \  ary  the  speed  of  the  machine  by  means  of 
resistance  in  the  rotor  circuit,  tlie  greater  the  resistance 
the  lower  the  speed.  In  this  way  a  considerable  range 
may  be  obtained.  Under  these  conditions,  however, 
the  machine  loses  its  shunt  characteristics  and  behaA  cs 
like  a  D.C.  series  motor,  a  change  in  load  causing  a 
corresponding  bnt  inverse  variation  in  sjiced.  It  should 
be  mentioned,  however,  that  this  method  of  obtaining 
speed  variation  is  inefficient,  and  wasteful  if  it  can  be 
a^'oided,  as  the  cificiency  of  the  motor  is  reduced  almost 
in  equal  ratio  with  a  reduction  in  speed. 

Another  method  of  varying  the  speed  in  the  case  of 
sj)eeial  machines  is  by  \  arving  the  number  of  poles  as 
was  described  in  connection  with  the  st^uirrel  cage 
motors  last  month. 

{To  be  continued.) 


COMPLETE  PYROMETER 
EQUIPMENT 

FOR  GLASSWORKS, 


The  "  Resiha  "  construction,  exclusive  to 
Foster  Pyrometers,  ensures  reliable 
service  under  the  worst  conditions. 
Let  us  give  you  full  information  on 
this  and  other  special  features  embodied 
in  our  instruments. 


FOSTER  INSTRUMENT  CO., 

LETCHWORTH,  HERTS. 

The  Pyrometer  People.  ' 


Telephone  : 
Letchworth  26. 


Telegrams : 
'Resilia,  Letchworth." 


British  Instruments  for  British  Industries. 
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LATEST 
MILLER 
FEEDER 


Model  kfO. 


PROGRESSIVELY 
DEVELOPED 
SINCE  1907. 


WILLIAM  J.  MILLER,  INC. 

SWISSVALE,  PA.,  U.S.A. 

London  Office:  266  STRJND,  LONDON,  W.C.2  Tel.  No.:  REGENT,  5647. 
Cable  Address   AUTOGLASMA,  RIND,  LONDON  &  AUTOGLASMA,  PITTSBURG,  PA. 


TEMPERATURE  RECORDER 


Drum  Recorder,  Type  M.V.R.G. 

This  Recorder  gives  a  permanent  record  of  temperature 
variations  on  a  clockwork-driven  drum,  which  rotates 
once  in  24  hours.    No  batteries  are  required. 


I'urther  particulars  and  pamphlets  on  application. 

SIEMENS    BROTHERS   &   CO.,  LTD., 
WOOLWICH,  S.B.18. 

ESTABLISHED  185S. 


CAMBRIDGE 
THERMO  -ELECTRIC 
PYRO\IETERS 


Ranges  up  to  1400°  C. 


THE  reliability  ol  Cambridge  I'yfometcrs,  and  the  ease  with  which  they 
can  be  maintained,  render  them  especially  suitable  lor  measuring  stack 
temperatures,  the  temperatures  of  lelirs,  annealing  furnaces,  recuper- 
ators, pot  arches,  etc.   They  are  accurate,  readily  responsive  to  temperature 
changes,  and  of  robust  construction.    Indicating,  recording,  or  combined 
indicating  and  recording  outfits  supplied. 


CAMBT?IDGE 


INSTRUMENT  CP  L™ 


^  WORKS  ;- 
CAMBRU>CE 


u  ^r^rf  45. GROSVENOR  PLACE 
GShoyn-voms     LONDON  .  S.W.I. 
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Catalogues. 

Centrifugal  Clutch  Pulleys.  A  40-page  hook'et 
recrix  ed  Irom  Messrs.  Tlioinas  Hroadbeiit  &  Sons,  Ltd., 
Huddei"sfie!d,  is  devoted  to  their  ])atented  automatic 
centrifugal  clutch  pulleys  and  couplings.  The  principles 
of  operation  are  clearly  described  \v>th  the  aid  of  draw- 
ings, whilst  the  advantages  obtainable  from  their 
ado])tion  are  set  out. 

By  means  of  sectional  drawings  the  prospectix  e  user 
is  assisted  to  determine  the  type  best  suited  to  his 
requirements  and  numerous  illustrations  are  given  of 
actual  installations.  Several  useful  tables  on  power 
transmission  are  also  included. 

Low  Temperature  Carbonisation.  The"  Salermo" 
Process.  Many  different  processes  for  the  low  tempera- 
ture carbonisation  of  coal  have  been  brought  before  the 
notice  of  technical  men  and  also,  often  to  their  sorrow, 
of  the  imesting  public.  In  a  brochure  received  from 
Messrs.  Salermo,  I-td.,  Imperial  House,  Kingsway, 
London,  W.C.2,  a  large  num))er  of  these  are  briefly 
described  and  details  given  of  the  results  obtained.  In 
addition  a  clear  synopsis  of  the  aims  of  low  temperature 
carbonisation  is  given,  so  that,  although  issued  l)y  the 
Salermo  company,  the  book  really  I'orms  a  fairly  concise 
guide  to  the  process  in  general,  .\bout  eight  pages  only 
are  dc\  oted  to  a  description  of  the  "  Salermo  "  process, 
which  is  already  in  operation  in  the  Saar,  the  results 
obtained  being  such  that  a  further  plant  to  deal  with 
ten  times  the  quantity  per  day  of  the  original  installation 
has  been  ordered. 

Gravity  Conveyors.  An  illustrateii  leaflet  from 
.Messrs.  Herbert  Morris,  Ltd.,  Loughborough,  shows 
numerous  installations  of  their  gravity  conveyors. 

Tumbler  Switches.  Many  types  of  tumbler  switches 
are  illustrated,  described  and  priced  in  a  2()-))age  Ijooklet 
received  from  the  Wandswortli  Kiectrical  Mfg.  Co.,  Ltd., 
Imperial  Works.  Ludgate  Hill,  Birmingham. 

Silica-Graphite  Paint.  Descriptive  leaflets  received 
from  .Messrs.  C.  R.  Averill,  Ltd., '22, Duke  Street,  Stamford 
Street,  London,  S.pj.l,  deal  with  the  silica-graphite 
paints  which  the  company  manufacture  in  London, 
iMider  licence  from  the  .loseph  Dixon  Crucible  Coiupanv. 
This  paint  is  s])ecially  prepared  for  the  ]irotection  of 
iron  and  steel  work  exposed  to  corrosive  atmospheres 
and  C'onditioiis. 

Motor  Control  Gear.  Leaflet  No.  C.L.s.'J,  from 
(icorgc  Klleson,  Perry  Bar,  Birmingham,  illustrates  a 
few  examples  of  a  new  range  of  circuit  breakers  and 
starting  gear  for  small  antl  medium  sizes  of  electiic 
motors.  The  af)paratus  is  all  of  the  iron-clad  tvi)c  and 
incorpoi-ates  the  special  features  for  wliicli  the  lirni  is 
well  l<nf)vvn. 

Drawing  Office  Equipment.  From  Axcnc,  Ltd., 
Maxwell  House,  Arundel  Street,  London,  W.('.2,  we 
have  received  a  leaflet  describing  their  patented  magnetic 
tee-squares  and  drawing  boards.  The  boards  are  fitted 
with  a  nistlcss  steel  working  edge,  and  the  tee-s(juare 
has  a  stainless  steel  magnetic  working  edge;  the  result 
is  that  the  fce-s(|uare  retains  itself  dead  true  to  position 
and  virtually  provides  a  third  hand  for  the  dranglitsman. 
This  we  can  vouch  for  from  |)ersonal  use. 


Sand  Blast  Apparatus.  .\n  exceedingly  well  pro- 
duced catalogue  of  this  ecpiipment  is  to  hand  from 
Telghman"s  Patent  Sand  Blast  Co.,  Ltd.,  Broadlicath, 
^lanchestcr;  the  many  types  of  a|)paratus  arc  illustrated 
and  described,  including  a  number  which  have  been 
specialK'  designed  to  suit  \  ari()us  branches  of  the  glass 
industrv.  Amongst  a  list  of  some  u^crs  ol' this  apparatus 
we  notice  numerous  well-known  names  in  the  glass 
trade. 

Glassware. — It  is  no  exaggeration  to  say  I  hat  the 
new  catalogue  just  issued  by  Messrs.  Aekroyd  &  Best, 
Ltd.,  Morlev,  Leeds,  is  one  of  the  most  eompreliensive 
and  best  produced  that  we  have  ever  seen  in  connection 
with  glassware.  It  covers  every  ty))e  of  illuminating 
ware  both  domestic  and  industrial,  there  being  lumdreds 
of  illustrations  of  different  shapes,  decorations,  etc. 
Table  and  ornamental  glass  are  also  included,  together 
with  nudtitudinous  tyi)cs  of  pressed  and  miscellaneous 
ware  ;  in  fact,  a])art  from  containers  and  flat  glass,  the 
catalogue  covers  almost  every  requirement  in  the  sha])e 
of  industrial  or  domestic  glassware. 

A  point  of  special  interest  is  that  all  the  goods  in 
the  catalogue  are  made  at  the  conqiany's  v.orks  at 
Morlev.  Tlie  company  are  to  be  congratulated  on  their 
initiative  in  ])ublishing  such  an  excellent  ))rodu(tiou, 
as  are  also  the  ])rinters,,  the  coloured  illustrations,  of 
which  there  are  many,  being  exceptionally  good. 

Messrs.  Aekroyd  &  Best  inform  us  that  the  price  list 
for  use  with  the  catalogue  will  l)c  rci'.dy  in.  the  course 
of  two  to  three  weeks. 

 OO^f,  

AUTUMN  TRADE  PROBLKMS 

iCoiitiniicd  /I'liiii  l^ni;c  482) 
London  on  Sejitcmber  22nd.  Mr.  Percy  Brooks,  of 
Harrods,  Ltd.,  presided.  Matters  discussed  included 
the  following  :  -Co-operative  advertising  ;  Safeguarding 
of  Industries  (Pottery  and  Glassware)  ;  Merchandise 
Marks  (Imported  (hmkIs)  Bill,  192(;:  and  the  recent 
adx  ance  in  |)riees  of  Staffordshire  goods.  Arising  out  of 
the  discussions  on  safeguarding  of  industries  and 
merchandise  marks  a  j^roposal  was  made  by  Mr.  C.  E. 
White,  of  |}ell'ast  (R.  Hogg  &  Co.,  Ltd."),  that  the 
Council  shotdd  recommend  all  members  of  the  retail 
trade  to  discriminate  jiubliely  in  their  display  of  British 
and  foreign  goods  in  such  a  way  as  to  make  clear  to 
their  customers  wherever  possible  tlie  origin  of  the 
goods  offered  to  them.  The  o]iinion  was  cxi)rcssed  that 
the  sales  of  British  goods  would  be  materially  increased 
if  the  jiublic  were  in  a  position  to  know  what  they 
were  buying. 

Aj)ropos  of  this,  the  new  Merchandise  Marks  Bill 
finished  its  Standing  Committee  Stage  in  the  House  of 
Commons  at  the  end  of  July.  As  a  result  of  more  than 
TOO  amendments  which  were  made  by  the  Committee, 
the  Bill  is  now  half  as  long  again  as  it  was  when  it 
received  its  Second  Reading  in  ]\lay.  It  now  has  to 
go  back  to  the  floor  of  the  House  of  Commons  for  debate 
on  Re]X)rt  Stage  and  Tliird  Reading.  It  is  under.stood 
that  the  Go\ernment  intends  to  treat  the  measure  as 
one  of  its  first-class  Bills  to  be  carried  to  the  Statute  Book 
this  year.    It  may  therefore  become  law  in  December. 
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THE    LONDON  LEAD 
OXIDE  Co.,  Ltd. 

Offices:  107,  Bishopsgate,  LONDON,  E.C.2 

Telephone  No.  ;   London  Wall  4527- 
Tele-  Address  :  "  Londoxid,  Ave,  London 

Works  :  Royal  Pier  Rd.,  GRAVESEND,  Kent. 

Telephone  No  :   Gravesend  112. 
MANUFACTURERS  OF 

GENUINE   ENGLISH  REFINED 

GLASSMAKERS' 

RED  LEAD 

Buyers  who  wish  to  obtain  the  very  best 
material  at  the  lowest  price  should  write 
for  samples  and  particulars. 


SILLIMANITE 
BRICKS 


FOR  GLASS  WORKS 
SILICA  BRICKS  &  REFRACTORY  GOODS 

PICKFORD,  HOLLAND  &  C?L? 


SHEFFIELD. 


Vitreous 
Enamel 
Colours. 

Stains  (or 

Class. 

Oxides  for 
Colouring 
Glass  Metal. 


Sele 


Metal. 


Selenate  and 
Selenite  of 
Soda 


Li:nespar. 

Phospha'e 

of  Lime. 

Kit  ate  of 

Soda. 

Nit  ate  of 

Potash. 

Opavetro  for 
Opacifying 
Glass. 

Alumina, 
Oxide  and 

Hydrae. 


SILLIMANITE 

The  High  Temperature  Resisting 
Refractory  Material. 

{Softening  Point  above  1800°C.). 

Supplied  ground  from  - 1 0  mesh  to  - 1 00  mesh. 
For  all  bricks,  blocks,  flue  linings,  siege 
coverings,   and  glasshouse  pots  and  rings. 


For  the  convenience  of  users  who  desire 
to  have  sillimanile  ready  prepared  with 
binder,  the  following  mixtures  are  also 
supplied  dry  or  ready  for  use  :■ — 

Slip,  Pot  and   Ring  Mixtures. 

(Fkof.  W.  E.  S.  Turner's  Formulae). 

Tank  Block,  Brick  &  Pot  Mixtures. 

(Mr.  W.  J.  Rees'  Formulae). 

Siege  Mixture. 

(GiASS  Research  Association's  Formula). 

For  lining  the  floor  siege  of  pot  furnaces 
and  general  purposes,  patching,  etc. 


The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK. 

791.  SALISBURY  HOUSE. 
LONDON  WALL,  LONDON.  E.C.2. 


Telephone  Number 
Telegrams 


London  Wall  4825. 
PLATOONS.  LONDON. 
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August  Trade  Returns. 


IMPORTS    OF    GLASS    AND  GLASSWARE. 


Quantities. 

Value. 

jNIonth  ended 

Eight  months 

j\Ionth 

ended 

Eight  months 

31st  Avgust. 

ended  3 1st  August. 

31st  August. 

ended  31st  August. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

Scientific  Glassware  (except  Tubing  and  Rod)... 

value 

5,388 

6,408 

40,434 

44,568 

Glass  Tubing  and  Rod  for  all  purposes... 

cwts. 

695 

746 

4,215 

4,409 

756 

2,473 

13,456 

14.791 

I lluminating  Glassware  ... 

12,870 

17,588 

94,386 

100  500 

36,706 

50,074 

251,694 

289,455 

Machinery  Glassware 

11 

6 

147 

94 

49 

74 

1,474 

687 

Domestic  and  Fancy  Glassware  (including  Cook- 

ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

49,501 

51,032 

370,088 

398  773 

134,124 

147,277 

1,011,154 

1,095,558 

Plate  and  Sheet  Glass  ... 

86,908 

114,010 

729,730 

874,187 

127,001 

133,237 

1,080,C93 

1,155,208 

Optical  Glass  (other  than  worked  FJements,  e.g. 

Lenses) 

2 

41 

15 

16 

349 

3,320 

1,860 

Bottles  and  Jars 

gross 

1(/J,191 

128,532 

837,338 

963,515 

66,101 

78,009 

523,230 

585,569 

Glass  and  Glassware  not  elsewhere  specified  ... 

cwts. 

1,254 

3,350 

15,125 

22,051 

5,452 

7,337 

47,311 

56,986 

Total  \'alue  ... 

L 

375,593 

425,238 

2,972,766 

3,244,682 

EXPORTS    OF    GLASS    AND    GLASSWARE    (BRITISH  PRODUCTS) 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 
Tubing  and  Rod  for  all  purposes  ...        ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet   " 

Optical  (other  than  worked  Elements,  e.g.  Lenses)  ,, 
Bottles  and  Jars   ...        ...        ...        ...        ...  gross 

Manufactures,  not  elsewhere  specified  ...        ...  cwts. 


Total  Value 


Quantities. 


Month  ended 
31st  August. 


1925. 


268 
514 
297 


2,898 
59,871 
3 

31,341 
524 


1926. 


285 
640 
274 


3,173 
59  380 
19 

26,649 
769 


Eight  months 
ended  31st  August 


1925. 


2,287 
4,140 
2,91  J 


22,068 
544,774 
72 

221,'JOl 
5,004 


1926. 


3,164 
4,051 
1,746 


20,134 
595,776 
54 

197,023 
5,886 


Value. 


Month  ended 
31st  August. 


1925. 


6,909 
1,557 
4,356 
1,944 


31,419 
100,870 
140 
28,247 
3,395 


184,8:i7 


1926. 


5,840 
1,696 
5,426 
1,972 


34,526 
118,328 
714 
22,743 
5,517 


196,726 


Eight  months 
ended  31st  August. 


1925. 


45,844 
15,599 
38,207 
20,460 


202,528 
1,048,843 
1,800 
218,979 
28,892 


1,621,152 


1926. 


46,571 
18,828 
35,466 
13,441 


200,252 
1,083,783 
1.629 
187,387 
36,098 


1.623,455 


EXPORTS  OF  GL.A.SS  AND  GLASSWARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubing  and  Rod) 

fllass  Tubing  and  Rod  for  all  purposes 

Illuminating  Glassware  ... 

Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware)  ... 

Plate  and  Sheet  ... 

Optical  Glass  (other  than  worked  Elements,  e.g 
Lenses) 

Bottles  and  Jars 

Glass  and  Glassware  not  ehsewhere  specified 
Total  Value  


Quantities. 

Value. 

Month  ended 
31st  August. 

Eight  months 
ended  31st  August. 

Month  ended 
31st  August. 

Eight  months 
ended  31st  August. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

value 

cwts. 

1 

190 

213 

11 
1,119 
1 

8 

1,334 
4 

451 
15 
1,270 

718 
1 

1,464 

4,216 
156 

8,553 
26 

3,827 
111 
1(».703 
100 

868 
105 

758 
361 

5,845 
1,903 

5.673 
3,802 

5,953 
141 

6,406 
438 

37,424 
2, 7.'- 3 

38,550 
3,857 

gross 
cwts. 

2,010 
49 

5 

3,584 
38 

33 
16,625 
528 

30 
13,941 
369 

2,007 
279 

53 
2,901 
380 

280 
14,784 
3,079 

316 
12,005 
2  222 

i 

10,116 

12,361 

71,301 

71,691 
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Autumn  Trade  Problems. 

(Hy  our  ("ity  correspondent.) 


At  tlie  time  of  writino-  tlie  issue  of  tlie  eoal  dispute 
is  still  in  doubt,  but  hioh  hopes  are  entertained  that  some 
aeconmiodation  will  be  reaehed  enablinix  work  to  be 
resumed  in  the  mines  durinji-  Oetober.  The  leeway  to 
make  u])  will,  of  eourse,  be  immense,  and  in  the  desjierate 
effoi-t  to  reeo^'er  eoal  export  markets  the  jiriee  of  eoal 
for  home  industrial  purposes  may  stand  at  a  very  in- 
eomcniently  hioh  figure  during  the  winter  months. 
There  will,  however,  be  the  satisfaction  of  seeing  factories 
once  more  in  full  swing  which  have  been  entirely  crip))]ed 
for  some  time  ))ast. 

The  trade  depression  accentuated  by  the  coal  strike 
has  led  some  glass  manufacturers  to  I'cnew  their  public 
demand  for  a  safeguarding  tariff.  In  September  a  good 
deal  of  attention  was  attracted  in  the  trade  by  the  ])ublie 
advertisements  of  INIessrs.  Ackroyd  &  liest  reiterating 
the  griex  ance  felt  by  the  gUass  industry  at  tlie  treatment 
it  has  received  from  the  Roard  of  Ti-ade.  They  ])oiitt 
out  that  n  trades  have  ap])licd  to  the  Government  for 
the  .help  promised  by  Mr.  Baldwin  in  his  election  speech, 
but  that  six  only  have  got  anything.  They  state  that, 
a))art  from  the  coal  strike,  there  are  \'astly  more  imem- 
l^loyed  in  Great  Britain  than  there  are  in  nny  eoimtry 
in  the  world.  It  is  understood  that  at  the  Conservative 
Congress  which  is  to  be  held  at  Scarborough  at  the 
beginning  of  October  a  resolution  will  be  moved  l)y 
l-Jrig.-Gen.  Sir  Henry  Page-Croft  urging  the  dissatisfac- 
tion of  the  rank  and  file  of  the  Conser^'ati\'e  Party  over 
the  safeguarding  activities  of  the  Government  and 
demanding  that  the  machinery  shall  be  "  gingered  up." 
Sjiecial  con\])laint  is  made  of  the  great  difficulty  en- 
coimtcred  by  Britisli  manufacturers  in  compiling  the 
statistics,  etc.,  which  seem  to  be  necessary  m  order  to 
satisfy  the  Board  of  Trade  tliat  there  is  a  prima  facie 
case  for  a  public  en(]uiry.  It  will  be  claimed  that  the 
conditions  set  out  in  the  White  Pa])er  of  February,  1925, 
should  l)e  considerably  relaxed.  Many  manufacturers 
consider  that  it  is  wi'ong  that  an  industry  desiring  jjro- 
tection  from  imfair  foreign  com])etition  "  should  have 
to  su])ply  whole  masses  of  figures  concerning  the  activities 
of  foreign  competing  firms,  etc.,  which  are  only  obtained 
at  great  expense  and  trouble."  It  is  suggested  that  the 
Board  of  Trade  itself  should  be  able  to  collate  all  the 
i'clc\'ant  i'acts  and  gi\'c  much  more  assistance  to  the 
manufacturers  in  j)rcparing  their  cases  than  at  present 
it  seems  disposed  to  give. 

There  is  undoubtedly  some  substance  in  these  com- 
]ilaints.  On  the  other  hand  there  is  a  tendency  to 
undcr-rate  the  dillicultics  under  which  the  opponents  of 
a  duty  also  labour  in  rcs])ect  of  these  en(]uirics.  At  x  cry 
short  notice  indeed  they  have  to  meet  a  tribunal  on  the 
basis  of  memoranda  containing  alleged  facts  and  many 
figures  which  have  been  compiled  by  the  a])plicants  over 
a  ))eriod  of  months,  and  which  can  oidy  be  properly 
dealt  with  on  a  basis  of  formal  rebutting  evidence  where 
such  exists.  This  often  involves  the  pre]3aratiou  of 
certified  documents  as  to  labour  conditions,  cost  of 


production,  etc.,  in  competing  countries,  a  by  no  means 
easy  task. 

The  fact  is  that  those  who  want  a  duty  and  those 
who  do  not  are  equally  dissatisfied  with  the  safeguarding 
])roeedure.  It  seems,  however,  unlikely  that  any  material 
change  will  be  made  during  the  life-time  of  the  ]n-esent 
Parliament. 

Meanwhile  the  Board  of  Trade  is  steadily  contimiing 
its  ))oliey  and  has  appointed  a  Conuiiittee  to  examine  the 
tariff  claims  of  two  further  industries,  viz.,  the  Light 
Leather  Goods  maimfactm-ers  and  the  Birmingl:am  metal 
fittings  industry.  The  Committee  in  these  matters  will 
conmience  its  ])iiblic  hearing  of  evidence  on  Oetober 
18th. 

I  imderstand  that  some  of  the  importers  of  glassware 
were  incon\enicnccd  in  Se])tember  by  a  sudden  rise  in 
the  shi])])ing  freights  between  Hamburg  and  London. 
The  charges  on  flint  glass  were  suddenly  increased  from 
lis.  6d.  to  'j'2s.  6d.  This  increase,  coming  in  the  middle 
of  the  busy  season  of  importation  for  Christmas  trade, 
was  naturally  unpalatable,  and  involved  some  hardshijjs 
where  contract  arrangements  were  in\'olved,  especially 
for  cheap  and  bulky  goods  ;  but  a]:)parently  the  shipping 
companies  lun  c  a  very  good  answer  to  the  imjiorters. 
They  point  out  that  the  rates  ruling  up  to  the  1st 
Sei)tember  were  extraordinarily  low  and  had  resulted 
in  hea\'y  losses  of  money  by  the  shi]50wners.  Moreox  er, 
the  figure  now  charged  is  merely  a  reversion  to  the  freight 
levels  of  1924.  What  is  more  remarkat)le,  the  present 
level  of  rates  is  actually  that  which  was  ruling  in  1!)1 1, 
in  s]iitc  of  the  fact  that  the  present  normal  expenses  of 
the  ship])ing  companies  must  exceed  those  of  1914  by 
over  100  pel-  cent,  (wages,  cost  of  discharging  and  load- 
ing. harl)our  dues,  etc.,  etc.).  The  present  abnormal 
l)rice  of  bimker  coal  has,  of  course,  made  matters  much 
worse  for  the  shipowners,  ipiitc  apart  from  the  normal 
increase  of  charges  to  which  I  lunc  r(>ferred.  More- 
oxer,  the  level  of  the  new  rates  from  Hamburg  to  London 
is  not  in  excess  but  in  fact  is  lielow  that  ruling  to  other 
portH  to  and  from  Hamburg  for  similar  trades.  What 
will  probably  hai)pen  is  that  a  certain  ])roportion  of 
trallic  which  has  been  coming  from  Hamburg  will  now 
re\  ert  to  its  natural  routes  and  the  Hamburg  route  will 
become  less  congested. 

A  leading  authority  in  the  glass  trade  who  has  just 
returned  from  a  prolonged  visit  to  the  Continent  tells 
me  that  he  has  found  the  position  of  the  glass  trade 
gencralh'  bad.  The  ftvll  in  the  exchange  rates  of  France, 
Rclgiuni  and  Italy  has  greatly  reduced  for  the  time 
being  the  i»irchasing  power  of  these  countries.  In 
(Jermany  home  trade  is  still  very  bad  and  the  elTeets  of 
the  previous  currency  troubles  still  seem  to  be  felt.  In 
Czecho-Slovakia  (speaking  generally)  the  glass  works 
arc  only  working  half  time. 

The  Executive  Council  of  the  Chiiuv  and  (ilass 
Retailers'    Association    held    its    autumn    meeting  in 
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GRANTED  AUGUST  17th,  1926. 
1  590,058. — Glass -melting  Furnace.  Leopold  Mani- 
hourg,  Lancaster.  Ohio,  assignor  to  The  Libbcy- 
Oweiis  Sheet  Glass  Company,  Toledo,  Ohio,  a  Cor- 
jjoration  of  Ohio.  Filed  February  7,  1923.  Serial 
No.  617,4.32.    11  Claims.    (CI.  49—56.) 


3.  The  method  which  consists  in  introducing  molten 
glass  into  a  refining  tank,  inciting  raw  materials  in  a 
tank  disconnected  from  the  refining  tank  and  subse- 
quently uniting  said  tanks  and  causing  a  union  of  the 
glass  in  the  two  tanks  into  a  single  pool. 

4.  In  a  continuous  tank  furnace,  a  melting  tank,  a 
refining  tank,  and  a  neck  or  conduit  connecting  the  two 
tanks,  the  melting  tank  being  bodily  movable  away  from 
operating  connection  with  tlu^  refining  tank. 
1,596,124.— Glass -feeding   Mechanism.  Theodore 

C.  Steimer,  deceased,  late  of  Pittsburgh,  Pa.,  bv 
Charles  M.  Steimer,  executor,  Zanesyille,  Ohio, 
assignor,  by  mesne  assignments,  to  The  Hartford 
Special  Machinery  Cotnpany,  a  Cor|)oration  of 
Connecticut.  Original  api)lication  lilcd  February  12, 
1910,  Serial  \o.  543,582.  Divided  and  this  applica- 
tion filed  October  27,  1925.  Serial  No.  65,188. 
4  Claims.    (CI.  49 — 55.) 


1.  In  an  ap))aratus  for  delivering  glass  ;  the  comi)ina- 
tion  with  a  melting  furnace  pi\oted  to  move  on  a  lu)ii- 
zontal  axis,  a  heated  chamber  adjacent  to  the  furnace 
and  having  a  deliveiy  orifice,  and  co-ordinated  means  to 
pennit  the  intermittent  flow  of  glass  from  the  orifice 
and  to  tilt  the  furnace  to  deliver  glass  to  the  heated 
chamber  at  a  rate  erjual  to  the  rate  of  escape  from  the 
orifice  to  maintain  a  constant  glass  level  in  the  chamber. 
1,596,395.  Process  of  Making  Fused  Multi -focal 
Lenses.  Lucian  W.  JJugbee,  .Jr.,  Indianapolis,  Ind., 


assignor,   by   mesne  assignments,  to  Continental 
Optical  Corporation,  Xew  \'()rk,  N.Y.,  a  Corporation 
of  Delaware.    Filed  December  8,  1925.   Serial  No. 
74,206.    3  Claims.     (CI.  49— 82.1.) 
1.  In  the  process  of  making  fused  nniltifoeal  lenses 
wherein  there  is  a  major  element  with  a  countersink  antl 
a  minor  element  to  be  fused  therein,  superimposing  the 
major  element  upon  and  covering  the  minor  element  by 
engaging  the  minor  element  before  fusion  only  at  one 
margin  thereof,  and  then  fusing  them,  whereby  as  the 
major  element  sags  during  the  fusion  the  air  between  the 
two  elements  will  l)e  ex])elled  before  ultimate  fusion  of 
the  two  elements. 

1.596.396.  — Process  of  Making  Fused  Multi -focal 
Lenses.  Lucian  W.  Bugbce,  .Ir.,  Indianapolis, 
Ind.,  assignor,  by  mesne  assignments,  to  Continental 
Oi)tical  CoiiJoration,  New  York,  N.Y.,  a  Corporation 
of  Delaware.   Filed  December  14,  1925.   Serial  No. 

75.356.  5  Claims.    (CI.  49— 82.1 .) 

] .  In  the  process  of  making  fused  multifocal  lenses, 
wherein  there  is  a  major  element  with  a  countersink  and 
a  minor  element  to  be  fused  therein,  su]3erim))osing  the 
major  element  upon  and  covering  the  minor  element  and 
then  fusing  them,  whereby  the  major  element  will  during 
the  fusing  sag  down  and  bring  the  surface  of  the  counter- 
sink into  fusing  relation  with  the  surface  of  the  minor 
element. 

1.596.397.  -  Process  for  Making  Fused  Multi -focal 
Lenses.  Lucian  W.  lJugbee,  .Jr.,  Indianajiolis, 
Ind.,  assignor,  by  mesne  assignments,  to  Continental 
0])tical  Corporation,  New  York,  N.Y.,  a  Corporation 
of  Delaware.   Filed  December  14,  1925.   Serial  No. 

75.357.  2  Claims.    (CI.  49—82.1.) 

1.  In  the  process  of  making  fused  multifocal  lenses 
wherein  there  is  a  major  element  with  a  countersink  and 
a  minor  element  to  be  fused  therein,  placing  the  minor 
element  on  a  block  having  a  curvature  a)>])roximately 
that  of  the  curvature  of  the  major  element  and  with  the 
curvature  of  the  minor  element  extending  upward, 
su])erimposing  the  major  element  on  said  minor  element 
with  a  countersink  resting  substantially  on  the  centre 
of  the  minor  element,  mechanically  holding  said  major 
element  on  the  minor  element  and  block  so  that  the 
major  element  will  not  engage  the  block  preliminary  to 
fusion,  and  thereafter  fusing  said  elements,  whereby  the 
major  element  will,  during  the  fusing,  sag  down  on 
the  minor  clement  and  the  block. 

1,596,604. —  Apparatus   for   Surfacing   Glass  and 
the  Like.    Albert  K.  Evans,  Pittsburgh,  Pa.,  as- 
signor to  Pittsburgh  Plate  (ilass  Company,  a  Cor- 
]ioration  of  Pennsvhania.     Filed  June  5,  1923. 
Serial  No.  643,.5()1."    4  Claims.    (CI.  51—110.) 
1.  In  combination  in  a  surfacing  machine,  a  frame- 
work, a  surfacing  unit  mounted  and  guided  for  vertical 
movement  with  respect  to  the  framework  and  comprising 
a  support  prox  ided  with  bearings,  a  \  ertieal  runner  shaft 
jouinaied  therein,  and  a  runner  secured  to  the  lower 
end  of  the  shaft,  <lri\  ing  means  mounted  independent  of 
said  unit  to  one  side  thereof,  counterbalancing  means 
connected   to  the  support,  and   driving  connections 
between  the  driving  means  and  said  runner  shaft,  the 
said  unit  i)eing  relcasably  supported  upon  the  frame- 
work so  that  it  may  be  rcmo\'ed  bodih'  therefrom. 
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1,596,138. — Glass -feeding  Apparatus.  Edward  H. 
Lorenz,  West  Hartford,  Conn.,  assignor  to  Hartford 
Empire  Company,  Hartford,  Conn.,  a  Corjjoration  of 
Delaware.  Filed  November  IS,  1925.  Serial  No. 
69,756.  21  Claims.    (CI.  19—55.) 


1.  Apparatus  for  feeding  molten  glass,  com])rising  a 
container  for  the  molten  glass  having  a  discharge  outlet, 
a  reciprocating  implement  for  regulating  the  discharge 
of  glass  through  the  outlet,  a  cam  and  a  cam  roll  for 
reciprocating  the  implement  and  means  for  adjusting 
the  cam  roll  circumferentially  with  respect  to  said  cam, 
whereby  the  time  of  operation  of  the  implement  may 
be  changed. 

1,596,654. — Apparatus  for   Making   Sheet  Glass. 

.Joseph  S.  (iregorius,  IMount  Vernon,  Ohio,  assignor 
to  Pittsburgh  Plate  Glass  Company,  a  Corporation 
of  PennsN'h-ania.  Filed  .January  13,  1926.  Serial 
No.  80,9'l-3.    3  Claims.    (CI.  49—17.) 


1.  In  combination  with  aj^paratus  arranged  to  draw 
a  glass  sheet  from  an  open  pool  of  molten  glass,  of  means 
for  j)revcnting  inward  movement  of  the  edge  of  the  sheet 
in  said  pool  comprising  a  shielding  jilate  spaced  above 
the  surface  of  the  pool  but  closely  adjacent  thereto  and 
having  a  slot  extending  inward  from  its  edge  and  lifting 
around  the  edge  of  the  sheet,  a  cooling  mcml :er  mounted 
(}n  tlic  plate  along  each  side  of  the  slot,  and  means  for 
circulating  a  cooling  iicjuid  through  said  members. 
1,596,666.    Glass   Tank   Construction.      I\arl  (i. 

Kutehka.  Wilkinsburg,  Pa.,  assignor  to  Pittsburgh 

Plate  Glass  Company,  a  Corporation  of  Pennsyh'ania. 

Filed    December    10,    1925.    Serial    No.  '74,.556. 

7  Claims.    (CI.  49  -5;{.) 
1.  The  combination  with  a  glass  tank,  oC  a  rdVactory 
top  incmbcr  in  opposition  to  the  surface  of  the  glass 


jiro\"ided  with  a  ]i]urality  of  ]iassages  leading  downward 
through  said  member,  and  means  for  supplying  a  mixture 
of  gas  and  air  through  said  ])assages. 


1,596,749. — Method  and  Apparatus  for  Flattening 
Glass.  Sanniel  A.  McKittrick,  Sandusky.  Ohio. 
Filed  October  10,  1925.  Serial  No.  61,685.  5  Claims. 
(CI.  49—44.) 


1.  The  method  of  flattening  curved  shawls  of  glass 
which  comprises  placing  a  shawl  upon  a  flattening  stone 
in  a  portion  of  a  flattening  furnace  where  the  heat  is 
sufficient  to  cause  the  glass  to  soften  and  flatten  out  on 
the  stone,  shifting  said  stone  with  the  flattened  glass 
sheet  thereon  to  a  point  where  the  temperature  is  lower, 
and  applying  a  cooling  medium  to  the  top  surface  of 
said  sheet. 

GRANTED  AUGUST  24th,  1926. 
1,597,073. — Glass   Furnace.        .James  T.  Ivcenan, 
Parkersburg,  W.  Va.    Filed  July  7,  1924.  Serial 
No.  724,628.    4  Claims.    (CI.  49—55.) 


2.  In  an  apparatus  of  the  class  described,  the  combina- 
tion of  a  main  furnace  comprising  a  glass  melting  tank 
and  a  refining  tank,  an  auxiliary  iced  tank  in  conununi- 
cation  therewith  having  a  discharge  ojiening  above  the 
glass  level  therein,  a  disjilacer,  means  to  reciprocate 
said  displaccr  in  said  auxiliary  tank  to  thereby  displace 
the  luolten  glass  therein  and  cause  it  to  discharge  through 
said  discliarge  outlet,  the  walls  of  said  auxiliary  tank 
being  sloped  inwardly  abo\e  the  normal  level  of  the 
molten  glass  thereby  to  effect  an  accelerated  dis])lace- 
ment  of  the  glass  upon  reciprocation  of  said  displaccr. 
1.597,139.  -Apparatus  for  Feeding  Glass  Parts, 
.lohn  T.  Fagan  and  Francis  .1.  l^ippl,  Cleveland, 
Ohio,  assignors  to  CJencral  Electric  Company,  a 
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Corporation   of  Xew  York.    Original  application 
filed  September  19,  1922.      Serial  No.  589,249. 
Divided,  and  this  ap]>lication  filed   January  19, 
1925.    Serial  \o.  3,220.    8  Claims.    (CI.  49— 2.) 
1 .  In  a  feeding  apparatus,  the  combination  of  an  in- 
clined chute  ha\'ing  a  slot  therein  adapted  to  supi:)ort 
a  scries  of  tubes  in  substantially  vertical  positions  and 
to  allow  them  to  feed  therealong  by  gravity,  a  holder  at 
the  lower  end  of  said  chute  adajited  to  receive  said 
tubes  and  to  allow  them  to  be  remo\'ed  one  by  one  in  a 
substantially  ^•ertical  position  and  means  for  ])reventing 
crowding  diu-ing  said  remo\'al  comprising  a  means  for 
retracting  the  tube  abutting  against  the  tube  in  said 
holder  and  subsequently  allowing  said  retracted  tube  to 
enter  the  holder. 

1,597,410. — Continuous  Tank  Furnace.  Enoch  T. 
Ferngren,  Toledo,  Ohio,  assignor  to  The  Tibbcy- 
Owens  Sheet  Glass  Company,  Toledo,  Ohio,  a  Cor- 
poration of  Ohio.  Filed  March  2.  1923.  Serial  No. 
622,270.    29  Claims.    (CI.  49-^-54.) 


1 .  A  continuous  tank  furnace  for  su])plying  molten 
glass  to  sheet-glass  machines,  comprising  a  melting  tank, 
a  relatively  small  and  shallow  pot  from  which  the  sheet 
is  drawn,  and  a  refining  and  cooling  tank  connecting  the 
melting  tank  and  pot,  the  side  walls  of  the  refining  tank 
converging  progressively  from  the  relati\-ely  large  de- 
liverj'  opening  in  the  melting  tank  to  the  relati\'ely 
narrow  open  end  of  the  pot. 

1,597,481. — Means  for  Heating  an  Annealing  Lehr 
and  Process  of  Annealing.  (iuy  J.  l?ice, 
Charleston,  \\.  Va.,  assignor  to  The  Libbcy-Owens 
Sheet  Glass  Company,  Toledo,  Ohio,  a  Corporation 
of  Ohio.  Filed  November  3,  1924.  Serial  No. 
747,583.    15  Claims.    (CI.  49—3.) 


V', 


1.  In  sheet  glass  flrawing  apparatus,  a  tank  furnace 
means  for  drawing  a  sheet,  an  anncahng  Iclir,  and  means 
for  heating  the  anncahng  Jchr  comprisitig  means  for  ab- 
sorbing heat  from  the  exhaust  gases  from  said  furnace, 
means  to  pass  air  in  proximity  to  the  heat  absorbing 
means  to  heat  the  same,  and  means  to  ])ass  the  tiius 
treated  air  through  the  annealing  lehr. 


1,597,5  t3. — Glass-Drawing  Apparatus.     George  G. 
Roberts,  AVasliington,  1).  ('.,  assignor  to  Virginia 
Plate   Glass  Corporation,  ^^'ashingt()n,   1).  C.,  a 
Corporation  of  A'irginia.    Filed  August  2,  1923. 
Serial  No.  655,286.  '  I  Claim.    (CI.  49—17.) 
A  glass-drawing  crucible  of  sulistantially  elli])tical  form 
in  horizontal  section  having  its  end-walls  undercut,  i.e., 
inclined  outwardly  towai'd  the  ends  of  the  crucible,  said 
end-walls  cacli  being  ])ro\ide(l  with  a  central  \c-rtical 
groove,  for  the  purpose  set  forth. 
],597,612.~  Glass-Blowing  Machine.    ^^'aIt(■r      \  liu 
]Morrison,  New])ort,  near  Melbourne,  Victoria,  Aus 
tralia.    Filed  October  11,  1921,  Serial  No.  507,118, 
and  in  Australia  November  1,  1!<20.    5  Claims. 
(CI.  49  5.) 


1.  In  glass  blowing  machines,  the  combination  there- 
with of  at  least  one  pattern  and  finishing  mould  arranged 
radially,  and  in  sets  u])on  a  rotating  table,  an  inter 
mittently  operated  rotatable  feed  table  pro\  idcd  with 
a  mmiber  of  recei\  ing  ])ockcts  radially  dis])osed  in  sets, 
each  set  corresponding  in  mnnber  to  each  set  of  pattern 
moulds  on  the  mould  table,  a  feed  tank,  a  plurality  of 
feeding  orifices  from  the  tank,  an  automatically  operating 
sliding  bar  positioned  below  the  feeding  orifices  and  fitted 
to  the  feeding  table,  and  receiving  cups  disposed  in  a 
radial  easing  below  the  sliding  bar,  the  cups  delivering 
globules  into  the  receiving  orifices  of  the  pattern  moulds. 

GRANTED  AUGUST  31st,  1926. 
1,597,953.    Manufacture  of  Sheet  and  Wire  Glass. 

Clarence  P.  Byrnes,  Sewicklev,  Pa.  Filed  .June  19, 
1920.  Serial  No.  390,1 16.  Renewed  June  27,  1925. 
25  Claims.    (CI.  49—32.) 


12.  In  the  inaiuil'acturc  of  siieet  glass,  the  steps  con- 
sisting of  drawing  a  sheet  vertically  from  a  glass  bath, 
engaging  it  by  op))osed  rolling  surfaces  while  travelling 
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vertically,  and  tlicn  dcdccting  it  into  a  ]>atli  at  an 
angle  to  both  tlic  vertical  and  tlic  horizontal. 
1,597, on  k^Method  and  Apparatus  for  Annealing 
and  Cooling  Sheet  Glass.    Williani  L.  Monro, 
Pittshnrgh,  Pa.,  assignor  to  Window  Glass  Machine 
Company,  Pittshnrgh,  Pa.,  a  Corjwration  of  New 
Jcrsev.  Filed  Februarv  12,  192  k  Serial  No.  692,249. 
8  Claims.    {C\.  19—4.7.) 
1.  In  tlic  method  of  aimcaling  and  cooling  sheet  glass, 
the  steps  consisting  of  passing  (lat  hot  glass  throngh  a 
lehr  tunnel  in  one  direction,  and  causing  gaseous  fluid 
initially  cooler  than  the  glass  to  travel  through  sub- 
stantially the  entire  length  of  the  tunnel  in  the  opposite 
direction,  and  in  contact  with  the  glass,  substantially  as 
described. 

6.  A[)paratus  for  annealing  and  cooling  sheet  glass, 
including  a,  lehr  tunnel,  means  for  passing  glass  there- 
through in  one  direction,  and  means  for  causing  gaseous 
lluid  to  travel  through  the  tunnel  in  the  other  direction 
in  streams  on  each  side  of  the  glass,  substantially  as 
described. 

1,. 598,073. — Sheet-Glass-Drawing  Apparatus.  FiUoch 
T.  Ferngren,  Toledo,  Ohio,  assignor  to  The  Tabbey- 
Owens  Sheet  Glass  Company,  Toledo,  Ohio,  a  Cor- 
poration of  Ohio.  Filed  October  11,  1924.  Serial 
No.  742,995.    21  Claims.    (CI.  49—17.) 


1.  In  the  art  of  drawing  sheet  glass,  the  method  of 
]iroducing  a  flat  sheet  consisting  in  drawing  the  sheet 
from  a  surface  cooled  su]>ply  of  inolten  glass  without 
restraint  except  adjaceiit  the  border  portions  of  the 
sheet  where  the  drawn  portion  of  the  snp})lying  glass  is 
tapered  off  latei-ally  to  the  desired  edge  thickness  while 
being  mechanically  restrained  from  adx'ancement  in  the 
line  of  draw. 

1 ,598,.}()7.    Apparatus  for  Melting  and  Fining  Glass. 

Hobert  1).  Pike,  San  Francisco,  Calif.,  assignor  to 
Cole-French  Companv,  a  Corporation.  Filed  October 
25,  1922.  Serial  No.  596,731.  4  Claims.  (CI.  49— 53.) 


transverse  thereto,  a  submergetl  port  leading  from  said 
furnace,  a  fining  compartment  connected  with  said 
submerged  port  to  continuously  receive  incited  glass 
from  the  furnace,  means  in  said  fining  compartment  for 
mixing  the  constituents  of  the  melted  glass  and  remo\  ing 
therefrom  the  gaseous  products  of  decomposition  and  a 
working  chamber  into  which  the  glass  is  continuously 
deli\  ered  from  said  fining  compartment. 
1,598,308.— Method  of  and  Apparatus  for  Fining 

Glass.     Robert  D.  Pike,  San  Francisco,  Calif., 

assignor  to  Cole-French  Companv,  a  Corporation. 

Filed  November  1,  1922.    Serial  No.  598,265.  5 

Claims.   (CI.  49—53.) 

1.  A  method  of  fining  glass,  which  consists  in  passing 
the  melted  glass  through  a  \'aciuim  chamber  and  aj)])h  - 
ing  heat  to  said  chamber  to  maintain  the  temperature 
of  the  glass. 

3.  The  combination  with  a  glass  tank  furnace,  of  a 
\'acuum  chamber  connected  therewith  and  through  which 
the  glass  is  passed  for  the  purpose  of  fining,  and  electrical 
heating  means  to  maintain  the  temi^crature  of  the  glass 
while  passing  through  said  chamber. 

GRANTED  SEPTEMBER  7th,  1926. 
1,598,651 . — Glass -working  Machine.  .James  S.  IMoorc, 
Grafton,  W.  Va.  Filed  March  15,  1921.  Serial  No. 
452,411.    2  Claims.    (CI.  49—9.) 

2.  In  a  glass  working  machine  having  a  table  for 
blowmoulds,  an  air  snjjply  which  includes  means  actuated 
by  fluid  })ressure  for  intermittently  moving  the  table  and 
other  means  for  locking  the  table  between  its  inter- 
uiittent  movements,  a  casing,  a  control  valve  in  the 
casing,  said  ^  alve  com])rising  end  heads  and  a  central 
iiead  carried  within  a  casing  of  greater  lengtli  than  the 
distance  between  the  end  heads,  said  cashig  having  a 
longitudinal  way  provided  with  end  ports  and  a  central 
])ort,  means  between  the  end  and  central  ports  lor 
reducing  the  area  of  a  ])ortion  of  the  said  longitudinal 
way,  exit  openings  ada])ted  to  be  alternately  closed  by 
the  extreme  ends  of  the  control  A  ah  e,  and  ]iorts  which 
are  placed  alternately  in  communication  with  pipes 
through  which  fluid  pressure  is  sup|)lied  to  actuate  the 
table  mox  iug  and  the  table  locking  means. 
1,598,720. — Apparatus    for    Surfacing    Sheets  or 

Plates.  Ilalbcrt  K.  Hitchcock,  Pittsbm'gh,  Pa., 
assign(M-  to  Pittsburgh  Plate  Glass  Company,  a 
Corjioration  of  Pennsvh  ania.  Filed  June  1,  1922. 
Serial  No.  565,053.   15  Claims.    (CI.  51— 110.) 


1.  An  apparatus  i'oi- melt  ing  and  lining  glass  compris- 
ing an  open-hearth  regenerative  furnace  whose  dimension 
loiigitudiually  of  the  flame  is  greater  than  its  dimension 


1.  The  combiuiition  with  a  circular  clrncn  surlacmg 
table,  of  means  for  supporting  thcrcabo\e  a  scries  of 
sheets  of  material  to  be  surfaced,  and  carrier  means  for 
giving  such  means  a  movement  of  translation  to  the 
table,  then  ciirumferentially  thereof  and  iinally  away 
from  the  table. 
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1,598,729.— Apparatus  for  Making  Sheet  Glass. 
Walter  G.  Koupal,  and  Joseph  S.  Gregorius,  Mount 
Vernon,  Oliio,  assignors  to  Pittsliurgli  Plate  Glass 
Company,  a  Corporation  of  Pennsyhania.  Filed 
.Ianuar\-"  13.  1926.  Serial  No.  80,94-7.  4  Claims. 
(CI.  49^-17.) 


1.  The  combination  with  a  glass  tank,  having  a 
refractory  top  spaced  at)o\e  the  glass,  with  a  drawing 
opening  therethrough,  and  sheet  drawing  means  for 
drawing  a  sheet  upward  from  the  bath  with  its  line  of 
generation  Iving  transversely  of  the  tank,  of  a  refractory 
block  extMiding  transversely  of  the  tank  on  each  side 
of  the  drawing  opening  and  having  its  lower  edge 
extending  down  below  said  top  to  a  level  adjacent  the 
surface  of  the  glass  bath  in  the  tank,  the  said  bottom 
edge  of  each  block  being  bowed  down  so  that  it  is  closer 
fo  the  bath  at  the  central  portion  thereof  than  at  tlic 
etlges. 

1,. 598, 730. — Process  and  Apparatus  for  Making 
Sheet  Glass.  Walter  G.  Koti])al.  Momit  Vernon, 
Ohio,  assignor  to  Pittsliurgh  Plate  Glass  Com])any, 
a  Corporation  of  lVnns\  l\ania.  Filed  August  12, 
1925.  Serial  Xo.  49,743.'  5  Claims.   (CI.  49  17.) 


c>-» 


1.  Apparatus  for  drawing  sheet  glass  from  a  molten 
bath,  comprising  a  vertical  casing  mounted  above  the 
bath  and  provided  with  a  scries  f)f  transverse  partitions 
flividing  the  casing  into  a  |)lurality  of  compartments, 
pairs  of  driven  rollers  mounted  in  the  casing  for  carrying 
the  glass  sheet  upward  therethrough,  and  a  ))air  of 
heating  members  on  opposite  sides  of  the  glass  sheet  and 
extending  transversely  Ihereacross,  and  located  at  a 


level  in  the  casing  where  the  temperature  of  the  glass 
before  heating  by  said  members  lies  in  the  critical 
annealing  range. 

1,598,740. — Edge-holding  Device  for  Sheet-Glass 
Machines.  Leon  Mondron,  Salem,  W.  Va.,  assignor 
to  Pittsburgh  Plate  Glass  Company,  a  Corporation 
of  Pennsylvania.  Filed  Fcbi'tiarv  KJ,  1!)24.  .Serial 
No.  693,275.    7  Claims.     (CI.  49  17.) 


1.  In  c()ml)inati()n  with  apparatus  for  drawing  a  glass 
sheet  from  a  molten  bath,  means  for  |)reventing  inward 
mov  ement  of  the  edge  of  the  sheet,  comprising  a  pair 
of  engaging  meml)crs  on  oj)posite  sides  of  the  sheet 
closely  adjacent  the  point  of  formation  thereof  where  the 
glass  edge  is  plastic,  and  means  for  causing  the  members 
to  intermittently  engage  such  edge  and  thin  it  while 
maintain itig   said   members   against    any  substantial 
mo\  cment  away  from  the  centre  line  of  the  sheet. 
1,598,751. — Apparatus  for  Drawing  Sheet  Glass. 
Harry  G.  Slingluff,  Mount  Vernon,  Ohio,  assignor 
to  Pittsburgh  Plate  Glass  Company,  a  Corporation 
of  Pennsvlvania.   Filed  February  26,  1923.  .Serial 
No.  621,184.    12  Claims.    (CI.  49—17.) 


10.  In  glass  drawing  ap])aratus  for  drawing  a  sheet 
or  ribbon  continuously  from  a  bath  of  molten  glass,  a 
pair  of  vertical  o])posing  endless  uisulating  curtains 
spaced  above  the  bath  adapted  to  receiv  e  the  sheet  and 
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contact  witli  it  wliilc  the  glass  is  dropping  in  tempera- 
ture from  tliat  below  the  setting  point  to  a  'point  at 
which  the  glass  may  be  cracked  off,  and  opposing  dri\  en 
rollers  between  the  curtains  and  the  glass  for  a]">plying 
drawing  force  to  the  sheet. 

1,598,764.— Apparatus  for  Making  Sheet  Glass. 
.Tohn  II.  Fox  and  Harry  F.  Hitner,  Pittsburgh,  Pa., 
assignors  to  Pittsburgli  Plate  Glass  (V)ni))any,  a 
Corporation  of  Pennsylvania.  Filed  January  13, 
102(5.  Serial  No.  S(\(m.    6  Claims.  (CI.  ff)  -17.) 


1.  The  combination  with  a  glass  drawing  tank,  of  a 
draw-bar  of  refractory  material  extending  transversely 
of  the  tank  submerged  below  the  surface  of  the  glass  and 
])ro\  idcd  on  its  up])cr  side  with  a  longitudinal  groo\  e, 
a  molten  metal  lying  in  said  groo\'c,  and  means  for  caus- 
ing a  How  of  electric  current  through  said  )nolten  metal 
to  heat  the  glass  lying  above  the  draw-bar. 

1,598,765. — Process  and  Apparatus  for  Drawing 
Sheet  Glass.  .lohn  H.  Fox  and  Harry  F.  Hitner, 
Pittsbiu'gh,  Pa.,  assignors  to  Pittsburgh  Plate  (ilass 
Com])any,  a  Corporation  of  Peimsyh  ania.  Filed 
Jamiarv"  13,  1926.  Serial  No.  80,93!).  16  Claims. 
(CI.  49—17.) 


1.  A  process  of  drawing  glass,  which  consists  in  draw- 
ing a  sheet  u})wardly  from  a  molten  bath,  and  ])assing  a 
How  of  electric  current  through  the  bath  so  that  the 
major  portion  thereof  (lows  through  the  layer  of  glass 
at  the  surface  of  the  bath  from  which  the  sheet  is  drawn. 

],598,7(i6. — Apparatus  for  Holding  Plates  or  Sheets 
upon  Surfacing  Tables.  .John  II.  Fox,  Pittsburgh, 
Pa.,  assignor  to  Pittsburgh  Plate  Glass  Company,  a 
Cor|)orati()ii  of  Pennsylvania.   Filed  June  10,  1925. 
Serial  No.  36,130.    7  Claims.    (CI.  51— 235.) 
1.  The  combination  with  a  surfacing  car  or  table 
mounted  for  movement  along  a  track  and  ha\  ing  a  glass 
supporting  sur  face,  an  exhausting  chamber  lia\  ing  eom- 
nnniication  with  such  sui'liice  ])ro\i(lcd  with  an  outlet 
having  a  check  \al\'e,  a  \aenum  terminal  or  intake 
)neml)er  mounted  adjacent  the  path  of  mo\ cincnf  of  the 
tal)le  and  uda|)ted  to  register  with  said  outlet  as  the 
table  moves  past  it,  means  for  applying  suction  to  said 
member,  a  \  al\c  for  said  member,  and  means  for  opening 


said  valve  when  said  member  is  brought  into  registration 
with  said  outlet. 

1,598,782.— Furnace  for  Heating  Glass-drawing 
Pots.  Frederick  A.  Ost,  Coffey ville,  Kans.  Filed 
NoA  cmber  15,  1924.  Serial  No.  7.50,137.  10  Claims. 
(CI.  t9-  ^.)3.) 


1.  In  a  furnace  of  the  character  described,  a  removable 
combustion-chamber  having  its  closed  end  cone-shaped, 
baffles  in  said  combustion  chamber,  burners  entering  the 
sides  of  said  combustion-chamber  for  admitting  a  com- 
bustible fuel  against  said  baffles,  whereby  the  burning 
fuel  is  given  a  circular  motion. 

1,598,789. — Gate  for  Glass  Tanks.  John  E.  Sweet, 
Pittsburgh,  Pa.,  assignor  to  Pittsburgh  Plate  Glass 
Company,  a  Corporation  of  Pennsylvania.  Filed 
January  13,  1926.  Serial  No.  80,970.  4  Claims. 
(CI.  49—55.) 

1.  The  combination  with  a  melting  tank  having  an 
outlet  opening  at  its  forward  end,  of  a  water  cooled 
metal  gate  member  to  the  rear  of  such  outlet  o]iening 
Inn  ing  an  o|)ening  therethrough  and  mounted  for  vertical 
movement,  and  a  mova])le  water  cooled  section  closing 
said  oiXMiing  and  mounted  for  vertical  movement  in  said 
gate  inember. 

1.598,779. — Glass  Furnace.  Charles  D.  McArthur, 
Pittsburgh,  Pa.,  assignor  to  HIawKnox  Com))any, 
Blawnox,  Pa.,  a  Coriwration  of  New  Jersey.  Original 
application  filed  November  1,  1919.  Serial  No. 
331,996.  Di\idcd  and  this  application  filed  March 
11,  1921.  Serial  No.  451J86.  10  Claims.  (CI. 
122-6.) 


T — TTT 
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1.  A  olass  tank  furnace  having  a  bottom  formed  of 
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refractory  blocks  seated  upon  a  series  of  hollow  water- 
cooled  members,  said  members  being  independent  ol 
each  other  and  separately  reinoN  able,  substantially  as 
described. 

1,5!)9,182. — Glass-working  Machine.  James  S.  Moore, 
Grafton,  W.  Va.  Filed  March  15,  1921.  Serial  No. 
452,410.  2  Claims.  (CI.  49—9.) 
1.  A  parison  transfer  for  glass  working  machines  com- 
prising an  arm  ])rovided  at  one  end  with  a  downwardly 
extending  portion,  a  pair  of  parison  engaging  jaws  which 
are  pivotally  attached  to  said  downwardly  extending 
portion  of  the  arm,  a  member  attached  to  the  arm  to 
extend  upwardly  and  over  said  downwardly  extending 
portion  of  the  arm,  a  cylinder  attached  to  said  member, 
a  piston  ha^•ing  a  piston  rod  connected  with  the  jaws, 
a  casing  for  a  control  val\  e  attached  to  the  arm,  means 
depending  from  the  easing  for  unseating  valves  to  con- 
trol the  mov  ement  of  the  piston  connected  with  the  jaws, 
and  oseillatoiy  frame  which  engages  the  arm,  and 
pneumatically  controlled  means  for  raising  and  lowering 
the  arm. 


BRITISH  PATENTS. 


The  following  abstracts  are  taken  from  the  Illustrated  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Buildings,  London,  W.C., 
trice  If-  each. 

254,330. — Glass  Manufacture.    Glas-fabrik  Akt-Ges. 
and  Stein,  G.,  Brockwitz,  near  Dresden,  Germany. 
June  25,  1926,  No.  16053.    Convention  date,  June 
25,  1925.    Not  yet  accepted.   Abridged  as  open  to 
inspection  under  Sect.  91  of  the  Act.  Drawings 
to  Specification.    (Class  56.) 
Materials  for  moulds. — Moulds  or  tools  for  working 
glass,  i)articularly  cast  iron  moulds  in  which  a  pattcin 
has  been  cut,  are  hardened  by  "  coating  their  working- 
surfaces  with  a  layer  of  chrome." 

254,505. — Furnaces.  Breisig,  A.,  46,  Erdbrustgassc, 
Vienna.  June  25,  1925,  No.  16384.  (Classes  51  (i) 
and  87  (i).) 


Regenerators,  bricks,  special  shaj)es  of.-  In  brickwork 
for  regenerators,  bricks  of  rectangular  section  are  l  idged 
at  their  ujjper  and  lower  ends,  the  upper  ridge  being 
formed  with  notches,  extending  to  the  same  depth  as 
the  ridge,  to  facilitate  building  up.  Specification 
4366/07  is  referred  to. 

25t,580.    Glass  Manufacture.     Feeny,  V.  F.,  73a, 
Queen  N'ictoria  Street,  London. — (Illinois  Pacific 
Glass  Co.  ;    15th  Street,  San  Francisco,  U.S.A.). 
October  .30th,    1925,   No.   27306.      Drawings  to 
Specification.    (Class  56.) 
Annealing. — A  process  for  annealing  glass  articles  in 
a  temperature-controlled  lehr  comprises  the  steps  of 
preliminary  annealing  for  a  short  time  at  a  relatively 


high  temperature,  rajjidly  reducing  the  temperature  to 
a  })oint  still  within  the  aimealing  range  for  a  further 
anneahng,  and  then  continuously  cooling.    In  a  typical 
example  of  the  process,  as  ap])lied  to  the  treatment  of 
heavy  five-gallon  bottles,  on  entering  the   ichr  the 
temperature  is  rapidly  raised  to  930°  V.  and  maintained 
for  12  minutes.    The  temperature  is  then  lowered,  as 
rapidly  as  possil)le,  to  875°  F.  and  maintained  for  a  fur- 
ther 12  minutes.    The  rate  of  cooling  after  this  second 
annealing  stage  is  then  progressively  increased. 
255,118. — Electric  Furnaces  ;    Fusing  Silica.  Hi  itish 
Thomson-Houston  Co.,  Ltd.,  Crown  House,  Aldwych, 
London. — (Assignees  of  Devers,  P.  K.  ;   6.  J*iercc 
Road,  Lynn,  Massachusetts,  U.S.A.)  July  13,  1!)26, 
No.  17528.    Convention  date,  July  13,  1925.  Not 
yet  accepted.    Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.    (Classes  39  (iii)  and  56.) 


Silica  is  fused  in  a  container  by  radiant  Iieat,  means 
being  ))r()\  ided  to  ])re\  ent  access  of  va])ours  from  the 
heater  to  the  silica  and  access  of  silica  vapours  to  the 
heater.  Quartz  crystals  1  are  charged  into  a  crucible  2 
surrounded  by  a  closed  rccei)taele  3  connected  by  a 
graphite  tube  4  and  metal  tube  19  to  a  ^■acuum  system 
22  and  a  j)ressurc  system  21.  The  crucible  and  recep- 
tacle are  made  of  gra])hite,  tungsten  or  molybdenimi. 
The  receptacle  is  surrounded  by  a  graphite  heater  5 
surrounded  in  turn  by  a  gra])hitc  screen  12.  The  screen 
and  heater  arc  suspended  from  the  cox'er  17  of  a  gas- 
tight  tank  18.  The  heater  is  supplied  with  current  by 
water-cooled  c()pi)er  teiniinals  6,  7.  The  receptacle  3 
rests  on  a  graphite  cuj)  10  and  is  shielded  at  the  top  l)y  a 
graphite  member  11.  The  tank  18  may  be  omitted  if 
the  walls  of  the  graphite  rcecptaclc  and  the  tube  4  are 
suflieiently  thick. 

255,281. — Furnaces;  Gas-producers,  etc.  .Tohnson, 
.1.,  Y.,  47,  Lincoln's  Inn  Fields,  London. — (Hadisclie 
Anili!i  &  Soda  Fabrik  ;  Ludwigshafen-on-Khinc, 
(icrmanv.)    ()ctol)er  10,  1925,  No.  25321.  (Classes 
51  (i)  and  51  (ii).) 
Air  supply,  heating.-  The  blast  for  furnaces,  producers, 
etc.,  is  heated  by  burning  tar  in  the  blast  prior  to  its 
entrance  into  the  furnace.    The  blast  supply  pipe  for 
the  producer  is  })rovided  with  a  combustion  chamber, 
into  which  tar  is  fed,  atomised  l)y  a  nozzle  and  burnt, 
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thus  heating  the  air  Avhivh,  together  witli  Hie  prochiets 
of  combustion  of  the  tar,  passes  into  tiie  ]iroducer 
through  nozzles. 

255,893. — Glass  Manufacture.  Dehandseliutter,  R., 
90,  Chaussce  a  Manage,  Belgium.  July  2.'},  1926, 
No.  18379.  Convention  date,  July  23,  "l  925.  Not 
vet  accepted.  Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.    (Class  56.) 
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Blowing. — A  machine  for  blowing  tableware  has  means 
for  oscillating  the  linishing  mould  about  its  longitudinal 
axis  in  order  that  the  ware  majr  be  free  from  seams  or 
mould  marks.  A  device  for  supplying  a  constant  ^■olume 
of  air  for  blowing  each  article  is  also  ]iro\  ided.  Tlie 
machine  comprises  a  horizontal  shaft  \,  Fig.  1,  journaled 
in  uprights  2,  one  half  of  the  shaft  having  an  axial 
boring  6  to  enable  air  to  be  supplied  to  a  blowing- 
nijjple  8.  A  ring  mould  is  fitted  on  the  shaft,  one  half, 
IQi,  of  the  mould  being  fixed,  while  tlie  other  h.alf, 
10 2,  is  mov'able  by  means  of  a  bolt  11.  A  two  part 
parison  mould  12  is  hinged  to  a  crosspiece  13.  The 
finishing  mould  13^  is  in  two  parts  and  is  motuited  on  a 
plate  15  which  can  be  oscillated  about  its  axis  by  a 
crank  19,  connecting  rod  18,  I'ack  17,  and  ])inion  16. 
In  use,  after  the  parison  is  formed,  the  mould  12  is 
opened  and  the  shaft  !■  is  turned  o\cv  to  bring  the  ])arison 
into  the  finishing  mould.  When  the  mould  is  closed, 
the  crank  19  is  rotated  so  that  tlie  mould  is  oscilhiting 
while  the  article  is  being  blown. 

Air  sup|)ly  for  blowing. — The  dcxicc  for  supplying 
air  consists  of  a  piston  23,  Fig.  2,  which  niox  cs  in  a 
cylinder  7  l)etwecn  adjustable  stops  22.  A  compressed 
air  pipe  21  is  connected  with  the  ends  of  the  cylinder  by 
way  of  a  two-way  cock  26^  and  branch  ])ipcs  21'  and 
21^.  Another  ])ipe,  25,  which  is  connected  with  the 
passage  (i  in  the  shaft  I-,  is  also  connected  with  the  ends 
of  the  cylinder  through  a  two-way  cock  26^  and  branch 
pipe  25 ^  25^.  The  two  cocks  arc  linked  to  one  another, 
so  that  when  compressed  air  is  admitted  to  one  end  of 
the  cylinder,  the  movement  of  the  piston  forces  a  definite 
voliinic  of  air,  at  a  lower  ])ressurc,  through  the  pipe  25 
into  the  parison  wiiicli  is  being  blown. 


255,899. — Glass  Manufacture.  Reis,  L.  Von,  25. 
IMcrksteinerstrasse,  Herzogenrath,  German\-.  .July 
26,  1926,  No.  18616.  Convention  date,  July  27, 
1925.  Not  yet  accepted.  Abi-idgcd  as  open  to 
ins])ection  under  Sect.  91  of  the  Act.    (Class  56.) 


Rolling. — Relates  to  a  method  of  cutting  hot,  i)lastie 
sheet  glass  while  it  is  resting  on  a  travelling  carrier,  and 
consists  in  cutting  the  sheet  above  transverse  gajis  in 
the  carrier  by  a  blade  which  mo^'es  with  the  carrier  and 
enters  a  gaj)  when  sc\  ering  tlie  glass.  The  sheet,  formed 
by  suitable  rolling-apparatus,  is  received  on  tables  a. 
Fig.  1,  which  run  on  rails  and  convey  the  sheet  to  the 
lehr.  Successive  tables  are  separated  by  ga})s  h  into 
which  a  knife  blade  b  drojDs  when  cutting  through  the 
sheet.  The  blade  b  swings  about,  and  is  free  to  slide 
along  a  shaft  c  which  is  mounted  parallel  with  and  to 
one  side  the  track  on  which  the  tables  a  are  mounted. 
The  tables  ha\  e  rails  m,  Fig.  2,  fixed  to  one  edge,  and 
a  roller  i  carried  by  the  blade  b  rests  on  these  rails  aiifl 
holds  the  blade  in  its  raised  position.  A  coupling  is  also 
jinnidcfl  to  keep  the  blade  raised  when  the  tables  ai'c 
out  of  position.  In  operation  the  tables  reeei\e  the 
glass  sheet  from  the  rolling-machine  and  ])ass  below  the 
blade  b  towards  the  right  of  Fig.  1.  When  the  roller  i 
falls  through  the  gap  between  successive  rails,  the  blade 
dro])s  into  the  ga]j  between  the  tables  and  cuts  through 
the  glass  sheet.  A  sto))  g  on  the  rail  m  carries  the  blaflc 
along  with  the  table  until  a  roller  d,  carried  by  tiie 
blade,  runs  along  a  fixed  cam  e  and  raises  the  bhuie  out 
of  the  ga]>.  A  counterweight  f  then  draws  the  blade 
back  along  the  shaft  e  to  its  initial  ])ositiqn. 

255,927. — Glass  Manufacture.     Pearson,  T.  F.,  6(!, 
Henson   (irove,   Airedale,   Castleford,  Yorkshire. 
April  27,  1925,  No.  10869.    (Class  56.) 
Blowing. — A  continuously  rotating  blowing  machine 
of  the  turnover  type,  intended  for  use  in  conjunction 
with  an  automatic  feeder,  comprises  a  rotary  ring  carr\  - 
iiig  a  number  of  mould  units  each  of  which  suj)]X)rts 
blow  mould  ai-ms  and  a  turnoA-cr  mcml)er  ai-raiiged  be- 
tween the  arms,  each  turnover  member  carrying  i)arison 
mould  arms  and  a  blowhead.    Air  for  l)lo\\  ing  the  ware 
and  for  cooling  the  moulds  is  sup])licd  from  a  central 
distributor  through  passages  foriiied  in   the  bod\'  of 
the  mould  units. 

(ieneral  construction.  The  machine  comprises  a  cir- 
cular l)edplatc  1,  Fig.  1,  mounted  on  wheels  2,  a  central 
vertical  hollow  column  11  secured  to  the  bedj)late,  and 
a  ring  10  whicii  rotates  in  a  circular  groove  or  track  \ 
in  the  bedplate  and  sui)ports  the  mould  units.  Cams 


October,    1926.    CLASS 


491 


12.  13  and  a  spider  17  are  secured  to  the  colunin  11. 
Each  mould  unit  is  mounted  on  a  liollow  base  18,  bolted 
to  the  ring  10,  and  comjjrises  a  hollow  cylindrical  hodv 
19  on  one  end  of  which  a  turno\'er  plate  'J2a  is  rotataljlv 
mounted.  A  bevel  gear  22,  formed  on  the  rim  of  the 
plate,  engages  segmental  racks  mounted  on  the  spider 
17  and  thus  turns  over  the  ring  and  parison  moulds 
which  are  carried  by  the  plate  22a. 


mould  halves  should  be  obstructed.  The  Hnishiiig  mf)uld 
halves  1)6  are  carried  by  arms  !)2,  which  are  pivoted  on 
the  cylindrical  body  10  and  are  mo\ed  by  a  cam  13 
to  open  or  close  the  mould.  The  mould  halves  are 
pivoted  at  97  to  the  arms  92  and  have  slotted  extensions 
1 09.  Radius  rods  111,  ])i\'oted  at  one  end  to  the  bi-ackets 
of  the  arms  92,  slide  through  swivel  stops  110  which  are 
adjustably  secured  to  the  extensions  109,  springs  114 
being  interposed  between  the  stops  110  aiul  nuts  113 


Ring  moulds.  The  halves  38  of  the  ring  mould  are 
pivoted  on  a  bush  33  carried  bv  a  pin  30,  Fig.  .5,  which 
is  provided  with  a  handle  31."  A  turn  of  the  handle 
enables  the  bush  on  which  the  ring  mould  is  mounted 
to  be  quickly  remo\  ed  and  replaced.  The  mould  halves 
are  connected  to  a  slide  18,  and  a  pin  46  projecting  from 
this  slide  comes  into  contact  with  a  cam  secured  to  the 
spider  17  and  opens  and  closes  the  mould.  The  bracket 
that  supports  the  ring  mould  carries  a  blowhead  50 
which  contains  the  mouth-forming  plug  58.  A  tailpiece 
54  projecting  from  the  blowhead  makes  contact,  as  the 
moulds  turn  o\  er,  with  a  spring-cushioned  cam  57,  Fig.  1, 
and  raises  the  plug  58  into  the  ring  mould.  The  plug 
bearing  is  formed  in  a  wing  nut  51,  Fig.  5,  which  screws 
into  blowhead  and  is  quickly  removed  when  replacement 
of  the  plug  is  necessary.  The  plug  may  be  arranged 
to  make  bottles  with  screw  mouths,  its  bearing  being 
screw  threaded  so  that  the  plug  when  re\ ohed  is  fed 
into  or  out  of  the  ring  mould. 


Each  i)arison  mould  is 
4,  which  are  jjixoted 


I*arison  and  finishing  moulds, 
made  in  two  halves  71,  72,  Fig 

on  the  plate  22a  and  are  opened  and  closed  by' a  slide" 
83  mounted  within  the  cylindrical  bodv  19  and  operated 
by  a  hxed  cam  12.  A  spring  84  is  interposed  between 
the  slides  and  the  cam  roller  to  pre\  ent  damage  if  tl 


screwed  on  to  the  rods,  l^y  this  construction,  the  mould 
hah'es  are  made  to  swing  about  their  ])ivots  97  and  their 
meeting  faces  remain  approximately  parallel  with  one 
another  as  they  are  moved  apart,  and  are  prevented 
from  damaging  the  finished  article.  The  mould  arms  92 
are  rectangular  in  outline,  as  shown  in  P'ig.  1,  and  enclose 
a  space  into  which  the  halves  of  the  parison  mould  enter 
when  they  are  folded  back,  and  the  finishing  mould 
closes.  A  bottom  129  for  each  finishing  mould  is  carried 
on  a  spindle  136  ]:)ivote(l  on  one  of  the  arms  92.  The 
bottom  is  swung  below  the  mould  by  a  cam  and  is  raised 
into  position  by  a  cam  140.  According  to  the  Pro- 
visional Specification,  the  bottom  block  may  be  arranged 
to  form  bottles  with  "  pushed"  bottoms. 

Air  supply  ;  cooling.  Compressed  air  and  suction  is 
distributed  to  the  blowhcads  by  a  stationary  chamber 
144  and  a  \)ort  ring  149  rotatably  moimted  thereon  and 
connected  by  radial  arms  1 50  to  the  cylindrical  bodies  19. 
The  ])orts  through  the  walls  of  the  chamber  144  are 
opened  or  closed  by  vahes  146  which  can  be  adjusted 
to  control  the  quantity  of  air  delivered  to  a  blowhead  at 
any  ])articular  period  in  its  cycle  of  operations.  An  air 
jet  165  IS  mounted  on  each  blowhead  to  direct  air  on 
to  a  blank  while  it  is  suspended  from  the  ring  mould 
))revious  to  transfer  to  tlic  blow  mould.  The  object  of 
this  is  to  cool  the  blank  to  overcome  the  tendency  to 
curl.  The  arms  92  of  the  finishing  moulds  are  hollow, 
and  air  is  su))plied  to  these  hollow  arms  by  means  of  a 
ring  171  rotatably  mounted  on  the  column  11  and  con- 
nected with  its  interior  by  ))orts.  The  air  issues  from 
jwrts  in  the  arms  and  is  blown  on  to  the  moulds  to 
cool  them. 

Driving-mechanism.  The  machine  is  dri\  en  by  means 
of  a  motor  9  throiigh  a  worm  wheel  7  and  worm  ring  5 
coa.xial  with  the  ring  10.  A  clutch  connecting  the  two 
rings  enables  the  machine  to  be  stopped  instantly  but 
ensures  that  when  the  clutch  is  re-engaged,  the  machine 
will  be  in  step  with  the  feeder. 

(fathering.  A  gathering-fuimel  201  is  carried  by  a 
swinging  arm  202  which  has  a  lug  207  that  engages  a 
lug  208  on  the  machine  frame.  The  funnel  is  thus 
forced  to  move  with  the  machine,  but  when  a  charge  has 
been  received  from  the  feeder,  the  funnel  arm  is  dis- 
engaged from  the  lug  208  and  a  spring  2(>6  swings  the 
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funnel  back  into  position  to  direct  a  charge  into  the 
following  mould. 

Removing  formed  articles.  The  finished  articles  left 
hanging  from  the  ring  moulds  may  be  de|30sited  on  a 
rotating  table  which  deli\  ers  them  to  a  moving  conveyer. 


Latest    British  Patents. 


Applications. 

20074 — August  25,  i;)2(?.  J.  Cox.  ^lanufacture  of  reinforced 
glass. 

21013— Aiigust  26,  1926.    vS.  George.  Closures  for  bottles  etc. 
21015— August   26,    1926.    E.    A.    Haihvood.    Lamp  shades, 
globes,  etc. 

21051 — August  26,  1926.    C.  Atkins.    Looking  glasses,  etc. 

21094— August  27,  1926.  W.  \'.  Lambert,  c'  Macnair.  Fur- 
nace for  glass  etc. 

21229— August  29,  li»26.  H.  Kessler,  W.  Kessler.  Glass  pre- 
serving vessels. 

21253— Aiigust  28,  1926.    (United  States  September  5,  1925.) 

h.  J .  Broche.  Machine  for  making  and  finishing 
glass  bars,  etc. 

21471 — August  31,  1926.  Rankin  Automatic  Glass  Feeder  Co., 
Ltd.  C.  H.  Rankin.  Charging  molten  glass  into 
moulds. 

21474 — August  31,  1926.  T.  C.  Moorshead.  Glass  shaping 
machines. 

21535 — September    1,    1926.    F,    Siegheim.    Manufacture  of 

double  walled  glass  flasks. 
21671— September  2,  1926."  F.  E.  V.  Beanes.     Bottles  etc.,  and 

stoppers  therefor. 
21831— September  4,    1926.    J.   J.   H.   Sturmey.     Bottle  for 

automatic  cooling  of  contents. 
21952— September  6,    1926.    R.   H.   Carpmael.    Closures  for 

bottles,  etc. 

22201— September  9,  1926.    B.  F.  Clark.    Simon-Carves,  Ltd. 

Insulation  of  furnaces. 
22230— September  9,  1926.    S.  B.  MarshaU.    Bottles,  etc.,  for 

advertising. 

22256 — September  9,  1926.    Rasselsteiner  Eisenwerks  Ges.  Akt. 

Ges.  Generating  supplementary  steam  for  gas- 
producers. 

22262 — September  9,  1926.  M.  Simpson.  Non-refiUable  bottles, 
etc. 

22585 — September  14,  1926.  H.  C.  Dann.  Bottle  for  poisons,  etc. 
Specifications  Accepted. 

245111 — December  19,  1924.  A.  Sandberg.  Recuperative  heat- 
exchange  apparatus  for  air  or  other  media. 

245120— December  19,  1924.  P.  A.  Favre.  Machine  for 
making  articles  from  glass  tubing. 

245449 — December  29,  1925.    (Convention  date  not  granted.) 

E.  Wesselj',  N.  Starrach  and  F.  Schmied.  Apparatus 
and  processes  for  drawing  glass. 

248310— February  24,  1925.  A.  W.  Cash  Co.  Pressure- 
controlled  regvdating  devices,  particularly  adapted 
for  regulating  combustion  in  furnaces. 

253494— June  11,  1925.  M.  Bicheroux.  Methods  and  devices 
for  manufacturing  plate  glass. 

257067— July  16,  1925.    Z.  Hadnagy  and  V.  G,  de  Christian. 

Decoration  of  electric  incandescent  lamps  and  bulbs. 

257073 — July  20,  1925.  W.  A.  Coles.  Device  for  opening  milk 
bottles  and  the  like. 

257167— February  5,  1926.    Dairy  .Supply  Co.,  Ltd.    C.  C.  F. 

Smitli.  Bo.xes  or  cases  for  the  reception  and  trans- 
portation of  bottles. 

257536 —March  3,  1926.  Soc.  y^non.  d'lvtudes  et  de  Construction 
d'Appareils  Mecaniques  pour  le  Verrerie.  Process  of 
gathering  glass  by  suction. 

257637— March  7,  1925.  P.  C.  Rushen  (Hartford  Empire  Co). 
Machinery  for  manufacturing  glass-ware. 

257641— April  6,  1925.  A.  McNi.sh  and  Automatic  Bottle 
Machine  Corporation,  Ltd.  Machines  for  making 
bottles  or  other  articles  of  glass. 


258008— June  11,  1925.  H.  Bartlett.  System  of  puttyless 
glazing. 

258087— February  6,  1926.    W.  Hancock.    Glazing  bars 

258093— September  28,  1925.  E.  C.  R.  Marks  (Erie  Glass  Co). 
Manufacture  of  sheet  glass. 

258127— November  23,  1925.  W.  J.  Mellersh- Jackson.  (Hart- 
ford Empire  Co.)  Jlanufacture  of  blown  glassware. 

Open  to  Public  Inspection. 

257590 — August  27,  1925.  ^Manufactures  des  Glaces  et  Produits 
Chimiques  de  vSt.  Gobain,  Chauny  &  Cirey.  Process 
of  stretching  glass. 

257892— September  5,  1925.  Soc.  Anon,  des  Ateliers  de  Con- 
struction et  Fonderies  de  Jeumont  f  Anciens  Etablisse- 
ments  T.  Haut).  Water-cooled  spreading  rollers  or 
rolling  machine  for  the  manufacture  of  plate  glass 
and  glass  sheets  of  all  kinds. 

257926 — Septembers,  1925.  L.  J.  Broche.  Machine  for  making 
and  finishing  glass  bars,  rods,  tubes,  bottle  necks, 
and  the  like. 

258228 — September  14,  1925.  Tucker,  Reeves  &  Beatty.  Method 
of  and  apparatus  for  delivering  measured  quantities 
of  glass. 


Patents,  Trade  Marks,  Inventions. — Advice,  Handbook  and 
Consultations  free.  King's  Patent  Agency,  Ltd.,  Director 
B.  T.  King,  C.I. M  E.  ;  Regd.  Patent  Agent,  G.B.,  U.S.,  and 
Canada,  146a,  Queen  Victoria  Street,  E.C.4,  and  6,  Quality 
Court  (near  Patent  Office),  London,  M'.C.  39  years'  references 
'Phone  :   Cent.  682. 


The  Proprietor  of  British  Patents  Nos.  190224,  190225,  193080 
and  193365,  all  dated  September  12,  1921,  relating  to  "  Improve- 
ments in  and  relating  to  INIechanism  for  Removing  and  Convey- 
ing Articles  from  Glass  Blowing  Machines,"  "  Improvements  in 
Take-out  and  Steadying  Mechanism  for  Glass  Blowing  Machines, ' ' 
"  Improvements  in  Machines  for  Blowing  Glass,"  and  "  Im- 
provements in  Transfer  Mechanism  for  Glass  Blowing  Machines  ' ' 
is  desirous  of  entering  into  arrangements  by  way  of  a  licence 
or  otherwise  on  reasonable  terms  for  the  purpose  of  exploitintr 
the  above  patents  and  ensuring  their  practical  working  in  Great 
Britain.  All  inquiries  to  be  addressed  to  B.  Singer,  Steger 
Building,  Chicago,  Illinois. 


Patents  and  Designs  Acts,  1907  and  1919.  The  Proprietors 
of  British  Patents  Nos.  140029  and  205766  are  prepared  to  sell 
the  patents  or  to  licence  British  manufacturers  to  work  there- 
under. They  relate  to  apparatus  for  drawing  glass  cylinders. 
No.  140029  comprises  automatic  means  for  increasing  the  venting 
during  drawing  and  No.  205766  comprises  a  partially  enclosed 
air  chamber  located  immediateh'  at  the  back  of  the  bait  for 
regulating  air  pressure.  Address  B.  W.  &  T.,  112,  Hatton 
Garden,  I<ondon,  E.C.I. 


"  Improvements  in  Glass-gathering  Mechanism."  The  Owners 
of  British  Patent  No.  112613  desire  to  dispose  of  the  same  or 
would  enter  into  working  arrangements  with  a  firm  likely  to  be 
interested.  Particulars  may  be  obtained  from  TECHNICAL 
RECORDS,  LTD.,  of  59-60,  Lincoln's  Inn  Fields,  London, 
W.C.2. 


"  Improvements  in  Vacuum-jacketed  Vessels."  TheOwnersof 
British  Patent  No.  190434  desire  to  dispose  of  the  same,  or  would 
grant  a  licence  to  work  the  invention  on  royalty  terms.  Par- 
ticulars may  be  obtained  from  TECHNICAL  RECORDS, 
LIMITED,  of  59-60,  Lincoln's  Inn  Fields,  London,  W.C.2. 


Glass  Works  for  Sale,  Stourbridge  Di.strict,  containing 
modern  9-pot  Frisbv  Feeder  Furnace,  Lehrs,  Pot-arch,  W'are- 
hou.ses,  Office,  Showroom,  etc.  Freehold  proijerty.  Owner 
would  consider  flotation  of  company. — Box  313,  Glass  Publica- 
tions, Ltd.,  Talbot  House.  Arundel  Street,  London,  'W.C.2. 


Glass  and  Scientific  Apparatus  Manufacturer  de.sires 
post  as  buyer  to  first-class  firtn  or  would  consider  agency  for 
foreign  house.  Give  full  ])articulars  in  confidence. — -Box  314, 
Gla.ss  Publications,  Ltd.,  Talbot  House,  Arundel  Street,  I<ondon, 
W.C.2. 
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Ebitorial  motes. 

Within  the  last  few  days  there  have  been  indieation ; 
that  there  is  a  possibihty  of  the  eoal  dispute,  now  in  its 
seventh  month,  bein<f  brought  to  a  close.  This  move, 
however,  cannot  be  attributed  to  any  ability  or  intelli- 
gence on  the  part  of  the  leaders,  but  rather  to  the  action 
of  tlic  men  themselves  forcing  the  issue.  Appro.ximatcly 
one-third  of  the  miners  employed  have  returned  to 
work  in  defiance  of  their  leaders  and  the  Miners' 
Ffflcration  orders,  and  the  recent  decision  of  the  Federa- 
tion to  open  negotiations  is  nothing  more  or  less  than 
an  attempt  to  .save  their  face,  as  if  tilings  were  allowed 
to  continue  it  is  obvious  that  the  National  Federation 
would  become  unnecessary. 


Unfortunately,  there  has  been  intervention  by  out- 
siders who,  however  well-intentioned  their  efforts,  have 
only  succeeded  in  prolonging  the  controversy  because 
they  have  created  the  impression  amongst  the  men  that 
if  only  they  showed  suflicient  determination  their  de- 
mands would  e^■entually  be  granted. 

The  unrest  in  other  industries  as  well  as  this  dispute 
i-an  be  attributed  to  ignorance  on  the  part  of  the  rank 
and  file  with  respect  to  certain  elementary  economic 
I'aets.  Of  eoiu-se,  tliis  has  possibly  been  aggra\'ated  by 
the  actions  of  leaders  with  political  aspirations,  who,  no 
doidjt,  have  misrepresented  the  position,  but  this  would 
not  ha\  e  been  possible  if  the  ignorance  just  mentioned 
had  not  existed  and  the  men  had  realised  the  basis  on 
which  industry  rests. 

In  a  measure  also  the  troubles  are  a  legacy  of  the 
War  ))eriod,  when  costs  were  of  no  account  and  demands 
for  wage  increases,  etc.,  were  freely  granted  on  the  basis 
tliat  the  "  Go\  ernment  jmys."  If  only  the  men  would 
realise  that  "the  Government"  has  no  money  except 
that  obtained  from  industry,  which  in  turn,  of  course, 
is  themselves,  many  of  the  difficulties  would  be 
obivated. 

Even  when  the  coal  dispute  is  over  it  must  not  be 
supposed  for  a  moment  that  the  whole  trouble  is  ended. 
Industrial  peace  will  never  be  establislied  until  it  is 
generally  recognised  that  the  standard  of  hving  is  not 
something  that  can  be  maintained  or  increased  by  human 
volition  or  by  Act  of  Parliament,  but  oidy  by  maintain- 
ing the  wealth  production  of  the  whole  community. 

It  nmst  be  self-evident  that  the  a\'eragc  standard  of 
living  m  any  country  or  eommimity  is  simply  equal  to 
the  total  wealth  production  divided  by  the  number  of  its 
inhabitants. 

Without  in  any  way  advocating  the  doctrines  of 
socialism,  it  is  obvious  that  what  is  required  is  a  more 
equitable  distribution  of  the  rewards  of  industry,  and 
to  endeavour  to  obtain  this  should  be  the  task  of  all 
parties  in  the  State.  There  should  no  longer  be  a  dis- 
cj-epancy  between  the  wages  earned  by  a  sheltered 
worker,  i.e.,  one  in  an  industry  not  open  to  external 
competition,  as  for  example  railways,  and  those  of  an 
unsheltered  worker,  that  is,  a  man  employed  in  an  indus- 
try the  products  of  which  must  compete  with  those  of 
other  countries  both  as  regards  jirice  and  quality  if  the 
industry  is  to  flourish.  To  encourage  any  class  to 
attempt  to  extract  from  the  eommimity  as  a  whole, 
higher  remuneration  than  its  services  are  worth,  is 
etpiivalent  to  condemning  another  class,  equally  deserv- 
ing it  may  be,  to  accept  less  than  its  fair  share. 

Taking  these  two  principles,  therefore,  the  first  thing 
to  do  is  to  make  every  one  realise  that  it  is  only  by 
increased  effort  that  the  total  wealth  of  the  country  and 
therefore  the  .standard  of  living  can  be  increased. 
Secondly,  once  the  wealth  is  availal)le  for  this  increase, 
the  next  ste])  necessary  is  to  pro\  ide  for  its  better 
and  more  equitable  distribution. 


[Glass  will  deal  ivith  all  matters  pertaining  to  the 
industry  in  an  impartial  manner,  consequently  the 
Editor  does  not  necessarily  associate  himself  with  the 
opinions  expressed  by  his  contributors.] 
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[Continued.) 


Silica  Cements. 

It  is  desirable  to  emphasise  the  inijxjrtance  of  giving 
adequate  attention  to  the  quality  of  the  cement  used  for 
the  jointing  of  silica  bricks.  Silica  brick  structures 
may  fail  through  the  use  of  a  cement  of  insufficient 
refractoriness.  Silica  cements  of  the  following  general 
types  are  in  industrial  use  : — (a)  A  mixture  of  crushed 
ganister  or  other  quartzite  and  plastic  fireclay  ;  (b)  a 
mixture  of  crushed  ganister  or  other  quartzite  and  lime  ; 
(c)  a  mixture  of  a  fine-grained  high-silica  sand  and 
plastic  fireclay;  (d)  crushed  silica  bricks  ("bats"  or 
selected  and  cleaned  unfiuxed  used  bricks),  alone  or 
mixed  with  plastic  fireclay. 

So  far  as  the  physical  characteristics  of  the  cement  are 
concerned,  it  should  be  sufficiently  fine  to  develop  the 
necessary  plasticity.  It  is  not  necessary  or  desirable 
that  it  should  consist  of  a  uniform  very  fine  grain,  as  this 
tends  to  a  reduction  in  refractoriness  and  to  excessive 
drying  shrinkage.  The  shrinkage  should  be  small  so 
that  there  will  be  no  tendency  for  the  cement  to  drop 
out  of  the  joints  during  the  "  drying  out  "  of  the  furnace 
or  the  early  stages  of  heating.  For  glass  furnace  use 
the  grain-size  of  the  cement  should  be  such  that  the 
whole  of  it  passes  through  a  30-mesh  I.M.M.  sieve  and 
30  ]5er  cent,  through  a  200-mesh  I.M.M.  sieve. 
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Fig.  1. 

The  pr()j)()rtiou  of  plastic  fireclay  or  lime  used  in  tlic 
cement  mixture  should  be  such  that  its  refractoriness 
is  not  lower  than  Cone  29.  The  curve  in  Fig.  1,  due  to 


Seger^  shows  the  refractoriness  of  mixtures  of  finely 
ground  pure  silica  and  pure  kaolin.  The  eutectie  com- 
position is  approximately  4  parts  of  silica  to  1  of  kaloin, 
and  its  refractoriness  is  equivalent  to  that  of  Cone  27, 
but  it  must  be  remembered  that  the  impurities  normally 
associated  with  quartzites  and  plastic  fireclays  will 
depress  the  refractoriness  of  this  4  :  1  mixture  by  at 
least  1  cone.  Bradshaw  and  Emery^  in  investigating  the 
characteristics  of  silica  and  fireclay  cements  determined 
the  normal  refractoriness  and  refractoriness  under  load 
(load  35  lb.  per  sq.  inch)  of  a  series  of  mixtures  of  high- 
grade  firebrick  and  silica  brick  ground  so  that  the  whole 
of  the  silica  and  80  per  cent,  passed  through  a  200's 
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Fig.  2. 

lawn.  The  curves  in  Fig.  2  are  drawn  from  their  ex- 
perimental results  and  it  is  desirable  to  emphasise  the 
l)ractical  importance  of  them,  as,  in  the  walls  and 
especially  in  the  crowns  of  furnaces,  the  cement  will  be 
subjected  to  considerable  mechanical  pressure  from  the 
expansion  of  the  bricks  at  high  tcmperatiu-e.  With 
coarser-grained  mixtures  the  effect  on  the  sol'tcning 
{)oint  was  not  quite  so  marked.    The  curves  in  Fig.  8 

1  Seger's  collected  works,  p.  545. 

2  Trans.  Ceramic  Society,  xxi,  107. 


November,  1926. 


GLASS 


497 


(Rieke^)  show  the  effect  of  lime  in  admixture  on  the 
refractoriness  of  sihca  and  mixtures  of  sihca  and  fire- 
clay, and  indicate  the  importance  of  controlling  the 
proportion  of  lime  used  in  a  quartzite-lime  cement. 
Cements  which  are  made  from  a  mixture  of  crushed 
silica  bricks  and  plastic  fireclay  will  usually  contain 
lime,  as  this  is  the  bond  generally  used  in  silica  brick 
making.  It  is  undesirable  that  the  fireclay  proportion 
in  such  mixtures  should  exceed  6  or  7  per  cent.,  and 
further  lime  should  not  be  added.  A  useful  test  for 
determining  the  quality  of  a  silica  cement  may  be  made 
by  placing  a  thin  layer  of  the  cement  between  two 
bricks  and  heating  them  to  a  temperature  50° — 100°  C\ 
higher  than  the  maximum  temperature  likely  to  be 
reached  by  the  bricks  in  use,  but  better  is  the  underload 
test  employed  by  Bradshaw  and  Emery.  The  Provisional 
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Specification  of  the  .Society  of  Glass  Technology*  for 
Silica  Cement  suggests  that  the  cement  shall  contain 
not  less  than  92  per  cent,  of  silica. 

Testing. 

The  single  test  which  gives  most  information  as  to  the 
quality  of  a  silica  brick  is  the  determination  of  its  volume 
changes  in  a  furnace  designed  for  under-load  tests. 
One  furnace  of  this  type  was  designed  by  K.  P^ndell^ 

3  Sprech.saal,  1907.    Nos.  4,  44  and  45. 

4  Trans.  Soc.  Glass  Tech.,  1919,  .3. 

5  The  "Atom"  Testin><  Machine,  Trost  Bros.,  104,  Victoria 

Street,  lyondon,  S.W.I. 


and  is  illustrated  in  Fig  4.  It  consists  of  a  vertical 
electric  carbon  resistance  fiu-nacc  with  an  inside 
diameter  of  about  4  inches,  and  a  lever  press.  The 
furnace  is  designed  to  operate  on  a  voltage  of  TOO  to  T20 
and  consumes  about  12  kw.  up  to  a  temperature  of 
1600°  C.  The  tcst-])iccc  may  be  cither  a  2"  X  2"  cylinder 
cut  out  of  the  sample  with  a  hollow  diamond  drill  or  a 
2"  cube  cut  out  of  the  bi'ick.  In  referring,  in  the  previous 
article  (October,  1926,  p.  4.53),  to  the  mechanical  be- 
haviour of  silica  bricks  imder  pressure  at  high  tempera- 
tures, references  were  inadvertently  omitted  to  the 
iuN'estigations  made  by  Mellor  and  ^loore^,  Mellor  and 
F^mery^.  Endell*,  Bodin^,  Hewitt  Wilson^",  Koppers, 
I)ale^2,  Hartmann  and  Koehler^^,  Howe^*,  Roehowi^ 
Le  Chatelier  and  Bogitch^^,  Bigot^'^,  and  Schureclit^*, 
whicli  led  up  to  the  conclusions  mentioned.  For  fuller 
details  reference  should  be  made  to  these  papers. 


Fig.  4.  (Scale  i  :  25.) 

An  exceedingly  useful  contribution  to  the  study  of  the 
silica  refractories,  wliich  should  l)e  in  the  library  of  the 
Glass  Technologist,  is  the  Memoir^^,  on  the  jmetrography 
and  chemistry  of  silica  refractories  by  H.  H.  Thomas, 
A.  F.  Hallimond  and  E.  G.  Radley.  Analyses  are  given 
of  the  various  types  of  rock  from  which  the  refractories 
are  manufactured,  and  their  behaviour  during  the  pro- 
cesses of  manufacture,  and  their  subsequent  use  is 
critically  discussed.  Excellent  photo  micrographs  are 
shown  illustrating  both  the  original  structure  of  the 
refractories  and  the  structure  developed  after  their  use 
in  higli-temperature  furnaces. 

(To  he  continued.) 
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SIMPLIFIED  PRACTICE  APPLIED  TO 
REFRACTORIES.* 

By  prof.  W.  TRINKS. 


The  fact  that  great  strides  have  been  made  in  stan- 
dardizing practices  in  a  vast  number  of  industries  where 
it  at  first  seemed  impossible  to  do  so  promjrts  a  behef 
that  it  may  hkewise  be  possible  insofar  as  refractories 
are  concerned.  This  very  "  much  to  be  desired  goal," 
which  would  necessitate  the  closest  of  co-operation  of 
all  parties,  if  it  could  be  effected,  would  undoubtedly 
mean  a  great  saving  to  all  concerned. 

Strange  as  it  may  seem,  present  day  conditions  seem 
to  call  for  an  increase  in  the  number  of  "  standard 
shapes  "  rather  than  a  reduction,  but  a  reduction  in  the 
number  of  "  special  shapes,"  if  practical,  would  mater- 
ially assist  as  the  first  step  towards  simplified  jiractice. 
Following  that,  a  possible  reduction  of  "  standard 
shapes  ' '  might  be  in  order. 

It  has  been  suggested  that  it  is  quite  possible  to  reduce 
the  number  of  standard  shapes  and  to  build  up  any 
other  shapes  that  may  be  desired  by  a  combination  of 
standard  shapes  or  by  the  cutting  of  the  existing  ones. 
There  are,  however,  objections  to  this  procedure,  most 
important  of  which  is  the  cost  of  labour  for  cutting  and, 
since  the  object  of  introducing  simplified  practice  is  to 
reduce  costs,  it  seems  that  the  cost  of  cutting  would 
more  than  offset  any  savings  effected  by  a  reduction  of 
standard  shapes.  The  cutting  of  bricks  to  shape  not 
only  means  increase  in  labour  costs,  but  also  a  loss  of 
material. 

An  additional  objection  is  the  time  required  for 
cutting  when  that  time  is  not  available,  as,  for  instance, 
during  quick  repairs  which  must  be  made  while  the 
furnace,  if  not  in  operation,  is  at  least  kept  hot  for 
quick  starting. 

While  these  reasons  are  very  valid  as  objections  to 
reducing  the  number  of  standard  shapes  they  have  been 
the  very  reasons  responsible  for  the  large  number  of 
special  shapes  already  existing,  and  while  there  may 
not  be  an  immediate  possibility  in  the  reduction  of 
standard  shapes  tiiere  does  seem  a  possibility  of  effecting 
sa^-ings  in  the  matter  of  special  shapes. 

Many  concerns  order  "special  shapes"  which  are 
extremely  similar  and  which,  without  much  difficulty, 
could  be  displaced  by  a  very  much  smaller  number  of 
either  standard  or  semi-standard  slopes. 

Whenever  several  steel  plants  or  glass  plants  arc 
combined  into  one  organisation  one  of  the  first  con- 
siderations consists  in  making  a  comparison  of  refractorv 
shapes  used  by  the  dilTcrcnt  plants  of  the  new  organisa- 
tion. J?y  discussion  and  a  little  yielding  here  and  there 
a  new  shape  is  dcvelo|K-(l,  which  eliminates  many  of  the 
former  special  shapes  and  becomes  standard  for  all 
of  the  i)lants  of  the  new  organisation. 

It  should  be  possible  to  carry  the  same  spirit  still 


*  Fuels  and  iMiniaces. 


farther,  and  have  all  the  steel  plants  get  together,  com- 
pare their  "  special"  and  "standard  shapes"  and,  by  a 
process  of  elimination,  produce  standard  shapes  which 
will  take  care  of  the  former  great  variety  of  shapes. 
In  the  same  way,  all  the  coke  plants  and  all  the  glass 
plants  could  get  together,  discuss  their  requirements 
and  adopt  standard  shapes. 

That  the  various  societies  have  recognised  the  import- 
ance of  standardisation  is  best  evidenced  by  the  work 
that  is  being  done  by  the  Joint  Committee  on  Foundry 
Refractories  (sponsored  by  the  American  Ceramic 
Society  and  the  American  Foundrymen's  Association), 
which  consists  of  representatives  of  many  of  the  impor- 
tant technical  societies  and  several  government  bureaus. 
However,  the  results  of  their  efforts  will  depend  largely 
on  the  co-operation  extended  to  them  by  the  users  of 
these  shapes.  The  initiative  in  this  ease  lies  with  the 
users  of  the  refractories. 

If  the  various  steel  plants,  glass  plants,  etc.,  would 
send  their  list  of  refractory  shapes  to  secretaries  of  the 
various  Technical  Societies,  and  would  furnish  their 
whole-hearted  support  for  investigating  the  extent  to 
which  changes  from  the  now  used  special  shapes  should 
be  made,  a  very  large  economic  advantage  could  be 
had,  that  is,  if  the  steps  which  are  now  being  taken 
whenever  several  steel  plants,  coke  plants,  or  glass  plants 
consolidate  could  be  taken  for  all  similar  plants  through- 
out the  United  States. 


TEMPERATURE  RECORDER 


Drum  Kccorder,  Type  M.V.R.G. 


This  Recorder  gives  a  permanent  record  of  temperature 
variations  on  a  clockwork-driven  drum,  which  rotates 
once  in  24  hours.    No  batteries  are  required. 


Further  particulars  and  pamphlets  on  application. 

SIEMENS    BKOTHERS  &   CO.,  LTD., 
WOOLWIOH,  S.E.18. 

ESTABLISHED  1858. 
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The  Use  of  Compressed  Air — Continued, 

The   Determination   of  Pipe  Diameters. 


By  ROBERT  WILSON. 


Compressed  Air  Piping. 

The  pipe  range  required  to  convey  compressed  air — 
from  the  air  receiver  to  the  a])paratus  wherein  the  power 
is  utihsed — does  not,  as  a  rule,  give  cause  for  mucli 
uncertaintv,  when  viewed  in  a  general  way.  No  anxiety 
need  exist  as  to  the  piping  being  of  requisite  strength  for 
the  air  pressure,  since,  in  this  direction,  the  experience 
of  reputable  manufacturers  can  be  relied  upon.  Neither 
is  it  a  difficult  matter  to  erect  and  adequately  support 
the  pipes,  and  should  the  need  for  draining  facilities 
be  thought  of,  provision  can  be  made  for  drain  cocks 
to  be  placed  at  various  points  in  the  system.  There 
is  no  need,  as  in  the  case  of  a  steam  pipe  range,  to  pro- 
^^de  non-conducting  covering  against  the  annoyance 
and  danger  arising  from  the  radiation  of  intense  heat, 
nor  to  provide  for  an  imusual  amount  of  expansion  and 
contraction  ;  nor  is  it  necessary  to  provide  that  safe- 
guard common  to  a  water  pipe  range,  viz.,  the  strength 
necessary  to  withstand  the  effects  from  inertia  should 
the  flow  be  interrupted. 

On  the  whole  the  problem  of  a  compressed  air  pipe 
range  would  appear,  on  first  thoughts,  to  be  easy  of 
solution,  and  to  resolve  itself  into  the  purchase  and 
erection  of  pipes  of  the  same  diameter  as  that  of  the  air 
discharge  on  the  compressor,  and  with  the  means  of 
joining  one  pipe  to  another.  The  absence  of  danger 
and  discomfort  from  leakages  of  compressed  air  ofteii 
causes  this  possibility  to  be  disregarded  and  aids  the 
supposition  that  a  compressed  air  pipe  line  calls  for  no 
specialised  consideration. 

If,  however,  the  compressed  air  pipe  range  is  to  be  a 
good  one,  and  is  to  possess  the  qualities  which  aid 
efficiency,  some  knowledge  is  essential  of  the  provisions 
necessary  to  that  end.  These  provisions  mainly  are  as 
follow  : — 

(1)  The  pipes  should  be  of  sufficient  diameter  to 
reduce  the  loss  of  pressure  due  to  friction  to  the 
lowest  practicable,  having  regard  to  the  total 
length  of  the  pipe. 

(2)  The  pipes  should  be  of  amjile  .strength  for  the 
pressure. 

(3)  The  range  should  be  air-tight. 

(4)  The  arrangement  of  the  pipe  range  should  pro- 
vide for  radiation  and  for  the  draining  of  the 
moisture  which  automatically  separates  from  the 
air  during  cooling. 

(5)  A  few  bends  should  be  arranged  in  the  pipe- 
line to  take  up  the  strains  of  expansion  and  con- 
tra'i'tion.    Expansion  joints  are  unnecessary. 

(6)  Sharp  bends  and  elbows  should  be  confined  to 
branch  pipes,  and  avoided  in  these  if  possible. 

(7)  Valves  of  the  "straight  through"  or  "sluice" 
type  are  useful  for  testing  for  leakages  if  placed 

1 1  throughout  the  system. 

II        (S)  All  pipes  should  be  placed  above  ground  and 


positioned  so  as  to  be   readily  accessible  for 

periodical  examination. 
The  method  of  fixhig  the  size  of  the  air  main  the  same 
as  that  of  the  air  discharge  on  the  compressor  is  a 
practice  which  rarely  operates  advantageously  for  any 
length  of  time,  due  to  the  fact  that  air  installations 
nearly  always  grow.  The  use  of  compressed  air^ — when 
once  this  convenient  form  of  power  has  been  placed 
"on  tap" — has  a  tendency  to  increase  beyond  all 
anticipated  requirements,  with  the  result  that  the  com- 
jiressor  plant  has  to  be  added  to  and,  unless  this  possi- 
bility is  recognised,  the  air  mains  may  prove  to  be  too 
smail  for  the  volume  they  will  eventually  have  to  convey. 
Therefore,  one  of  the  first  considerations  relative  to 
fixing  the  size  of  the  air  main  should  be  the  probability 
of  the  plant  being  added  to  and  of  the  main  having  to 
convey  a  larger  volume  than  that  delivered  from  the 
first  installation. 

This  means,  of  course,  installing  a  larger  pipe  than 
the  size  necessary  for  immediate  requirements,  and  also 
a  greater  capital  outlay,  but,  if  there  appears  to  be  a 
likelihood  of  the  plant  being  increased,  the  extra  cost 
for  the  larger  pipe  will,  in  the  end,  prove  an  economy 
and  a  better  way  than  that  of  installing  a  pipe  large 
enough  only  for  the  plant  being  installed,  and  with 
which  excessi\'e  transmission  losses  would  occur  when 
the  plant  is  increased.  The  larger  pipe  adds  to  the 
storage  capacity,  and  in  this  respect  gives  some  return 
for  the  extra  cost  expended  on  it. 

Frictional  Loss  in  Transmission. 

The  losses  in  transmission  due  to  frictional  resistance 
consist  of  (] )  a  loss  in  pressure,  and  (2)  a  loss  in  power. 

The  loss  in  pressure  varies  directly  as  the  square  of 
the  velocity,  inversely  as  the  chameter  of  the  pipe,  and 
can  be  said  to  be  proportional  to  the  length  of  the 

E.xperiments  have  shown  that  when  the  velocity  of 
flow  in  the  main  air  pipe  does  not  exceed  25  feet  per 
second  the  loss  of  pressure  is  very  small,  and  such  as 
to  be  almost  negligible. 

The  loss  in  power  in  transmitting  compressed  air  is 
a  smaller  propoi-tion  of  the  total  power  than  the  loss  in 
pressure  is  of  the  initial  pressure,  for  the  reason  that 
with  air  the  volume  expands  as  the  pressure  falls,  and 
as  the  energy  stored  in  the  air  is  due  to  its  volume — in 
terms  of  the  number  of  cubic  feet  of  free  air— as  well  as 
to  its  pressure,  the  expansion  of  volume  largely  compen- 
sates for  the  loss  in  pressure.  Thus,  while  the  pressure 
at  the  end  of  the  pij^e  is  likely  to  be  lower  than  the 
pressure  in  the  receiver,  the  volume  occupied  by  the  air 
at  the  lower  pressure  will  be  jjroportionately  greater, 
so  mitigating  the  loss  in  power. 

For  example,  when  the  receiver  pressure  is  35  lb. 
gauge,  and  the  gauge  pressure  at  the  end  of  the  pipe 
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range  is  30  lb.,  tlie  loss  of  pressure  amounts  to  about 
14  per  cent.,  but  the  loss  of  stored  energy  in  the  air  is 
only  about  8  i  per  cent,  as  is  shown  below  :  — 

Isothermal  H.P.  required  to  compress 

1  cubic  foot  of  free  air  to  35  lb.  gauge  pressure =0.0782 
30  lb.  „  =0.0713 


Difference  in  Power 
This  difference,  rated  as  a  percentage 

.0069 
~.0782 


=0.0069 


X  100  =  8.7% 


It  is,  however,  inadvisable  to  lay  too  much  stress  on 
the  compensation  derived  from  the  expansion  of  volume 
consequent  upon  a  reduction  of  pressure,  since,  in  a 
properly  proportioned  pipe  range,  the  reduction  in 
pressure  due  to  frictional  resistance  will  be  so  very 
small  as  to  almost  eliminate  any  suggestion  of  the 
power  being  affected.  The  important  consideration, 
therefore,  is  that  the  air  main  shall  be  of  correct  pro- 
portions for  the  volume  and  the  distance  through  which 
the  air  has  to  be  transmitted. 

Size  of  the  Air  Main. 

Before  attempting  to  fix  the  size  of  the  pipe  it  is 
necessary  to  ascertain  the  volume  occupied  by  the  com- 
pressed air,  and  in  making  the  calculation  for  this  it 
can  be  assumed  that  the  temperature  of  the  compressed 
air  is  the  same  as  that  of  the  free  air.  The  air  delivered 
from  the  compressor  cools  quickly  when  in  contact  with 
the  receiver  and  pipe,  and  will  not  have  travelled  far  in 
the  pipe  before  assuming  the  temperature  of  the  sur- 
rounding atmosphere.  Therefore,  the  volume  of  the 
compressed  air  will  be  proportionate  to  the  absolute 
pressure,  so  that  if  is  the  capacity  of  the  compressor 
in  cubic  feet  of  free  air  per  minute,  the  receiver 
pressure  in  lb.  per  sq.  in.  gauge,  and  the  A'olume  of 
compressed  air  flowing  per  minute  in  cubic  feet,  then 

^^"ivFri---:  '^■') 

Having  ascertained  the  volume  of  compressed  air, 
and  bearing  in  mind  the  limitation  on  velocity  of  flow, 
the  size  of  pipe  can  be  calculated  from  the  formula 
which  applies  to  the  flow  of  all  liquids,  viz.  : — 
.  Qxl44 

^=v^)   •  c^^) 

where  A=the  area  of  pipe  in  square  inches. 

Q= cubic  feet  of  compressed  air  flowing  per 
minute. 

V=the  velocity  of  flow  in  feet  per  second. 

Example  (1).    What  is  the  proper  size  for  an  air 

main  to  convey  600  cubic  feet  of  free  air  per  minute  at 

an  initial  gauge  pressure  of  30  lb.  per  sq.  inch  ? 

From  equation  (25)  the  volume  of  compressed  air 

flowing  per  minute  would  be 

15X600  I  ff 

^^-p^=200  cubic  feet. 

Assuming  a  velocity  of  (low  of  25  feet  per  second  the 

minitnum  size  of  the  air  main  should  be 

■       ,     .       K  200x141. 
Equation  (26)  A^^^^-^ 

=19.25  sq.  inches  or  approximate- 
ly 5"  diameter. 


Loss  of  Pressure. 

If  it  was  desired  to  determine  the  probable  loss  of 
pressure  due  to  frictional  resistance  in  the  pipe  line,  the 
formula  most  convenient  for  this  purpose  is  that  given 
in  Unwin  &  Mellamby's  "  Elements  of  Machine  Design 
— Part  II,"  and  which  is  as  follows  : — 
V2  41 

h=f^        ^  (27) 

2g  d 

where   V=velocity  of  air  in  feet  per  sec. 
d  =  dia.  of  pipe  in  feet. 
1  =  length  of  pipe  in  feet. 
h  =  loss  of  head  in  feet. 
g=the  acceleration  of  gravity=32.2  feet 

per  sec. 

f^co-eflficient  of  friction. 
The  value  for  the  co-efficient  of  friction  is  given  as 


f=0.0027 


,(28) 


With  the  aid  of  these  equations  the  loss  of  pressure 
can  be  calculated  as  under. 

P=?S  ,  ; <-) 

where    p  =  loss  of  pressure  in  lbs.  per  sq.  in. 

W= weight  of  air  at  the  initial  pressure. 
Taking  the  figures  in  example  (1)  and  assuming  the 
pipe  range  to  be  1,000  feet  long  the  co-efficient  of  friction 
for  a  5"  dia.  pipe  would  be — from  equation  (28) 
\,  ,3X12) 
f =0.0027  ^  1  +: 


10X5 

=0.0027X1. 72  =  . C046 
and  from  equation  (27) 

0.0046  X  (25)^X4000X12 

~  64.4x5 

=  425  feet  head  of  air  at  30  lb.  gauge  pressure. 
Now  the  weight  of  1  cubic  feet  of  fee  air  at  60°  F.  is 
0.0764  lb.,  and,  as  the  weight  of  air  varies  directly  as  the 
absolute  pressure  if  the  temperature  remains  constant, 
the  weight  of  1  cubic  foot  of  air  at  60°  F.  and  30  lb. 
gauge  pressure  would  be 
45 

0.0764  X— =0.2292  lb.  per  cubic  foot. 
15 

Therefore  the  probable  loss  of  pressure  during  trans- 
mission through  1,000  feet  of  piping  will  be 
equation  (29) 

hW  425X0.2292 


144 

and  the  terminal  pressure 
30-0.68  =  29.32  lb 


144 
will  be 


=0.68  lb. 


gauge. 


The  loss  of  pressure  in  properly  proportioned  pipes  is, 
therefore,  very  small,  but  the  pipe  should  be  propor- 
tioned to  the  distance  as  well  as  to  the  volume  of  air, 
for,  as  stated  above,  the  loss  of  pressure  varies  as  the 
square  of  the  velocity,  and  since  the  velocity  gradually 
increases  as  the  distance  from  the  receiver  grows— due 
to  the  expansion  which  takes  ])lacc  when  the  pressure  is 
reduced — so  the  jiressurc  loss  will  increase  at  a  more 
rapid  rate  as  th(>  pipe  becomes  longer.  A  safe  practice 
is  to  figure  on  a  velocity  of  20  feet  jicr  second — equal  to 
1,200  feet  per  minute— using  equation  (26)  to  deter- 
mine the  size  of  the  pipe.    For  a  velocity  of  20  feet  per 
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second  the  size  of  the  pipe  in  example  (1)  would  be 

^  Qxl44 
'  ~VX  60 

200  X 144 


20  X  60 

=24  sq.  ins.  or  approx.  5i"  dia. 


will  be  equal  in  capacity  to  a  gi\'en  pipe  of  larger  dia- 
meter will  be  apparent,  and  Table  V,  gi\  ing  values  I'or 
/  (d)^,  will  be  found  useful  when  such  procedure  is 
necessary.  The  A-alues  for  the  smaller  sizes  when 
div^ided  into  the  value  for  a  larger  size  give  tlie  number 
of  smaller  pipes  which  will  equal  the  capacity  of  the 
larger  pipe.    Thus,  the  number  of  2  inch  pipes  which 


Table  V. 

Giving  the  values  of  V  (d)  for  pipes  up  to  10"  diameter. 

From  these  values  can  be  ascertained  the  number  of  smaller  diameter  pipes  which  will  be  equal  to  the  capacity 
of  one  pipe  of  larger  diameter. 

d  (inches)      ..11^22*         3  4  5  6  7  89  10 

/  (d)5  ..        ..         1        2.75       5.65       9.88       15.6       32.0       55.9       88.2      129.6     181.0     243.0  316.2 


Number  of  Branch  Pipes. 

The  size  of  the  connection  on  the  apparatus  using  the 
compressed  air  fixes,  as  a  rule,  the  size  of  the  pipes 
branching  off  from  the  air  main,  and  the  method  usually 
adopted  for  determining  the  number  of  branch  pipes 
which  can  be  used  is  that  of  dividing  the  area  of  the 
branch  pipe  into  the  area  of  the  air  main.  For  example, 
if  the  air  main  is  5"  diameter  and  the  diameter  of  each 
branch  pipe  is  1",  then,  in  proportion  to  the  respective 
areas,  the  number  of  branch  pipes  which  can  be  used 
would  be 

area  of  5"  19.75 
area  of  1"  ~ 0.7854 ~ 

This  method,  however,  is  not  correct.  It  is  true  that 
the  areas  of  pipes  vary  directly  as  the  square  of  their 
diameters — or  of  their  cross-sectional  areas — but  the 
discharge  capacity  of  piping  is  not  proportional  to  the 
cross-sectional  area  only,  and  has  been  ascertained  to 
var\'  somewhat  as  the  square  root  of  the  fifth  power  of 
the  diameter.  That  is,  instead  of  the  number  of  branch 
pipes  being  found  from  the  equation 

where  "  D  "  is  the  diameter  of  main  pipe 
"  d  "  the  diameter  of  branch  pifoes 
and         "  N  "  the  number  of  branch  pipes 

the  correct  equation  is 
/  (d)5 

applying  this  to  the  example  given  above. 

\  „     /Isys  55.9 

/(1)5  1 

and,  therefore,  the  number  of  1"  diameter  branch  pipes 
which  can  be  supplied  from  a  5"  diameter  main  pipe  is 
55  instead  of  25. 

The  importance  of  utilising  the  correct  method  for 
determining  the  number  of  smaller  diameter  pipes  which 


would  be  equal  in  capacity  to  one  5  inch  pipe  would  be 
as  follows  : — 

From  Table  V — 5  inch  pipe =55. 9 
2  inch  pipe=  5.65 
55  9 

then         N=^-  =  9.9 
5.65 

{To  be  continued.) 
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An  extremely  accurate  and  sensitive  instrument,  incorporating  the 
robust  "Resilia"  movement.    10"  scale,  vv^ith  red  adjustable  index. 

Full  particulars  in  Booklet  42  S. 
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LETCHWORTH,  Herts.  "  The  Pyrometer  People."' 
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Another  Scientific  Development 

THE  HARTFORD  LEHR 

IS  CREATING 

A  NEW  STANDARD  OF  ANNEALING 


i 
1 


THE  HARTFORD  LEHR 

1 .  Gives  "  GRADE  A  "  ANNEALING  AT  ALL  TIMES. 

2.  Saves  FUEL  (as  high  as  85%  saving  has  been  shown). 

3.  „    WARE  (No  "  Lehr  Loss  ••). 

4.  LABOUR. 

5.  „  SPACE. 

6.  „    UPKEEP  EXPENSE. 

The  British  Hartford-Fairmont  Syndicate  Ltd. 

142-143  Audrey  House,  Ely  Place,  London,  E.C.I. 
"HARTFORD"  AUTOMATIC   FEEDERS  -  FORMING  MACHINES  -  LEHRS 


November,  1926.- 


CLASS 


503 


The  Society  of  Glass  Technolo 


gy 


The  first  meeting  of  the  Society  of  Glass  Technology 
for  the  Session  1926-27  was  held  in  the  University  of 
Leeds,  on  Wednesday,  October  20th,  1926,  the  chair 
being  occupied  by  the  President,  Mr.  Walter  Butter- 
worth,  Senior,  M.A. 

The  General  Meeting. 

Seventeen  applications  for  ordinary,  and  three  for 
collective  membei-ship  were  received  at  the  general 
meeting  :  nme  foreign  countries  were  represented. 

The  meeting  was  devoted  to  a  discussion  on  annealing, 
the  followmg  papers  being  presented  : — 

(a)  "  Glass  Annealing,"  bv  Dr.  J.  W.  French, 
F.Inst.P. 

The  author  stated  that  the  first  question  in  any  dis- 
cussion of  annealing  was  the  rate  at  which  heat  was 
dissipated  by  glass  at  the  various  temperatures  of  the 
annealing  process.  The  second — but  not  necessarily  in 
order  of  importance — was  the  thermal  expansion  or 
contraction  of  the  material.  The  intensity  of  the  stress 
introduced  into  glass  on  cooling,  depended,  among  other 
things,  upon  the  co-efficient  of  contraction  of  the  glass. 
An  average  value  of  the  themial  linear  expansion  co- 
efficient for  glass  was  0.C000085. 

The  third  question  to  be  considered  was  the  thermal 
conductivity  of  the  glass.  If  this  were  infinite,  ex- 
[lansion  would  be  quite  regular,  and  there  would  be  no 
tendency  to  fracture.  Howevei",  an  average  \'alue  of 
the  conducti\'ity  was  about  0.002,  whereas  the  conduc- 
tivity for  copper  was  500  times  as  great.  Glass  was 
more  liable  to  crack  when  heated  rajiidly  than  when 
cooled  at  the  same  rate.  The  other  conditions  deter- 
mining the  magnitude  of  the  stresses  which  might  be 
established  in  glass  during  the  cooling  process  were  : — 
(4)  The  molecular  cohesion  of  the  material  ;  (5)  the 
viscosity;  (6)  the  existence  of  a  surface  layer  having 
properties  different  from  those  of  the  imderlying 
material;  (7)  the  homogeneity  of  the  glass;  and  (<S) 
the  form  and  dimensions  of  the  glass. 

The  results  of  defective  annealing  in  glassware  and 
optical  glass  were  considered  ;  the  means  of  detecting 
stress  were  indicated,  with  special  reference  to  the  use 
of  the  jKjlariscope,  and  the  methods  of  annealing  were 
explained.  From  the  optical  glass  pouitof  \  iew,  aiuieal- 
ing  meant  (1  )  the  raising  of  the  temperature  to  a  point 
just  above  the  softening  point  of  the  hardest  glass  in 
the  charge  ;  and  (2)  the  cooling  of  the  charge  at  a  rate 
which  would  not  at  any  one  point  be  sufficient  to  re- 
introduce stresses  in  any  of  the  glasses.  That  is  to  say, 
that,  if  tooling  curves  were  plotted  for  all  the  varieties 
of  glass,  the  charge  should  then  be  cooled  in  accortiance 
with  a  curve  which  was  the  envelope  of  all  the  others. 
According  to  a  method  based  on  that  of  Guinaiul,  who 
was  the  originator  of  all  the  essential  features  of  ])rcscnt- 
day  optical  glass  manufacture,  a  pot  of  glass  was  allowed 
to  cool  down  comparatively  quickly, the  rate  of  cooling 
beit\g  such  that  the  mass  would  break  into  pieces  of  a 
workable  size.  These  pieces  were  chipped  to  the  weight 
of  the  required  rough  blocks,  then  placed  in  fireclay 
moulds  stacked  in  ovens.    These  ovens  were  heated 


until  the  glass  melted  down  and  filled  the  moulds.  They 
were  then  allowed  to  cool  at  a  prescribed  rate,  from  three 
to  four,  or  in  some  cases  ftve  weeks  being  allowed  for 
the  cooling  operation. 

An  interesting  discussion  arose  from  the  reading  of 
this  paper. 

Mr.  E.  Meigh  remarked  that  Dr.  French's  statement 
that  glass  was  more  liable  to  crack  when  heated  quickly 
than  when  it  was  cooled  at  the  same  rate  was  the  re\  erse 
of  his  own  cx})cricnce. 

Dr.  S.  English  enquired  whether  there  was  any 
eA'idence  for  assiuiiing  that  the  whole  of  a  block  of  glass 
was  not  totally  amorplious.  The  polariscope  was  a  very 
useful  and  practical  a])paratus  for  works  use. 

Mr.  W.  Butterwortli,  Senior,  referred  to  the  diffi- 
culties encountered  in  the  annealing  of  different  types 
of  glass  together,  and  asked  for  the  sizes  of  the  articles 
annealed. 

Mr.  E.  A.  Coad-Pryor,  asked  if  Dr.  French  had  tried 
to  dissolve  off  the  amorphous  layer  of  glass,  and  with 
what  result  ? 

Mr.  B.  P.  Dudding  observed  that  the  evidence  indi- 
cated that  glass  was  amorphous  all  through.  If  crystals 
Avere  present  they  were  extremely  small. 

Dr.  C.  J.  Peddle  stated  that  by  checking  the  annealing 
by  means  of  a  polariscope,  one  was  on  extra  safe  ground, 
and  it  was  good  Avorks  practice  to  examine  some  bottles 
from  every  batch.  The  polariscope  should  be  cmi)loyed 
by  a  skilled  worker. 

Mr.  G.  Simpson  asked  whether  the  curA  cd  surface  of 
a  bottle  was  liable  to  show  strain  which  did  not  exist. 

Mr.  F.  G.  Clark  observed  that  the  jiolariscope  had 
been  used  with  ad\  antage  in  his  works  for  four  years. 

Dr.  f>ench  re])lied  to  these  numerous  queries. 

(b)  The  Economics  of  the  Annealing  Process. 

By  H  A.  Coad-Pryor,  B.A. 

The  author  gave  an  account  of  expermients  in  which 
the  Engineering  De]:)artmcnt  and  the  Research  Labora- 
tories of  the  United  Glass  Bottle  Manufacturers,  Ltd., 
had  been  recently  engaged  at  Charlton.  He  stated  that 
ideal  cooling  curves  for  glass  dming  the  annealing 
process  were  difficult  to  interpret  into  works  practice 
because  they  represented  the  temperature  of  the  glass, 
not  that  of  the  lehr.  It  was  found  that,  by  suitably 
grading  the  insulation  of  the  entire  lehr,  it  was  possible 
to  carry  out  rapid  cooling  without  the  aid  of  any  induced 
draught  whatever,  and  further,  a  lehr  could  be  built 
which  would  anneal  any  size  of  bottle  without  any  adjust- 
ment or  dam})er  regulation. 

In  order  to  obtain  the  information  necessary  for  the 
design  of  a  lehr  on  a  sound  theoretical  basis,  it  was 
essential  to  determine  the  amount  of  heat  taken  into 
the  lehr  by  the  bottles,  and  the  heat  lost  through  the 
lehr  walls.  Tlie  author  described  experiments  which 
had  been  made  to  determine  these  factoi-s.  It  was  found 
that  the  heat  balance  was  not  greatly  affected  by  an 
alteration  in  the  weight  of  the  bottle  behig  annealed  ; 
if  the  bottles  introduced  less  heat  into  the  lehr,  the 
annealing  time  was  very  much  less,  and,  therefore,  they 
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WELLMAN  GAS  MACHINES 

The  quantity  and  quality  of  the  output  of  any  plant  fired  with  gas, 
depends  on  the   constant   availability  of   a  uniformly  rich  gas  in 

easily  regulatable  amounts. 


The    Wellman   Gas  Machine 
alone  meets  this  requirement 
because  of  its  special  mechani- 
cal features. 


-o- 


Automatic  from  non-choking 
coal  feed  to  ash  discharge. 


-o- 


Oscillating  Poker  ensures  the 
generation  of  consistently  rich 
gas  at  all  outputs. 


-o- 


Intermittertt  ash  pan  motion 
prevents  clinker  bridging. 


Lowest  running  costs  are  obtained  with  Wellman  machines. 


Every  Glassworks  Manager  and  Engineer  should  send  for  our  handbook 

on  Qas  Making. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD, 

VICTORIA  STATION  HOUSE,  VICTORIA  STREET,  LONDON,  S.W.I. 
WORKS     :;     ::     DARLASTON,   SOUTH  STAFFS. 


Telephones  :    VICTORIA  7752-3-4. 


Telegrams:  - PRINCIPIUM.  SOWEST.  LONDON. 
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had  only  to  balance  the  heat  in  the  bottle  with  that 
lost  from  a  smaller  portion  of  the  lehr.  It  was  not 
an  easy  matter  to  raise  the  temperature  of  a  body 
efficiently,  from  say,  550°  C.  to  560°  C,  so  it  was  eventu- 
ally decided  to  supply  heat  to  the  lehr  by  means  of  tlie 
slats  of  the  conveyor.  An  experimental  lehr,  embodying 
the  principles  outlined,  was  built,  and  proved  to  be  very 
interesting  and  successful.  The  fuel  consumption  was 
about  18  million  B.T.U.'s  per  day,  that  is,  just  over 
100  gallons  of  oil,  or  1,500  pounds  of  coal  of  a  calorific 
value  of  12,000  B.T.U.'s  per  lb. 

The  lehr  was  running  at  about  one-third  of  its  maxi- 
mum speed  throughout  most  of  the  testing  period. 
The  amiealing  was  good  throughout.  The  speed  was 
increased  to  the  maximum,  about  10  inches  per  minute, 
and  the  annealing  remained  excellent,  even  on  quart 
bottles.  This  speed  represented  an  output  of  450  gross 
of  quarts,  or  about  40  tons  of  glass  per  day. 

When  once  the  curtains,  which  were  used  to  restrict 
draught  up  the  tunnel,  were  adjusted  to  the  correct 
setting,  no  further  adjustments  were  required.  The 
only  work  which  the  operator  had  to  do  was  to  see  that 
the  thermo-couple,  placed  in  the  slat-heating  chamber 
close  to  the  slats,  registered  the  required  temperature. 
The  lehr  walls  retained  their  heat  for  many  hours,  and 
if  the  machines  were  shut  down,  and  the  lehr  was  run 
idle  for  a  few  hours,  the  first  bottles  through,  after 
starting  up  again,  were  well  annealed. 

In  the  course  of  the  discussion  which  followed 
Mr.  W.  Butterworth  asked  for  further  details  of  the 
curtains  used. 

Mr.  F.  A.  Hurlbut  pointed  out  the  disadvantages  of 
the  t\-pe  of  con\  eyor  used,  and  described  an  improved 
design  of  conveyor. 

Mr.  M.  Asquith  referi-ed  to  the  idea  of  heating  the 
bottoms  of  the  bottles. 

Dr.  C.  .T.  Peddle  expressed  his  appreciation  of  the 
paper,  and  remarked  that  99  out  of  every  100  defects 
in  bottles  were  in  the  bottoms. 

Mr.  F.  G.  Clark  asked  whether  the  heating  of  the  slats 
alone  was  sufficient  when  starting  up  again. 

Mr.  A.  Cousen  suggested  the  heating  of  the  front 
zone  of  the  lehr  bv  means  of  electric  units  v\  hcn  warming 
up. 

Mr.  H.  V.  Renn  enquired  for  the  actual  annealing 
curves  used. 

Mr.  E.  Meigh  said  he  was  interested  in  the  so-called 
"fireless  lehr"  designed  by  the  Hartford  Empire 
Company,  jne  of  which  had  been  installed  in  the 
Greenford  Works  of  the  Rockware  Glass  Syndicate, 
Ltd.  The  ideal  at  which  Mr.  Coad-Piyor  was  aiming, 
namely,  to  take  heat  into  the  lehr  with  the  bottles, 
was  actually  achieved  in  the  Hartford  lehr.  Recently, 
the  time  taken  for  ware  to  pass  through  this  lehr  had 
been  reduced  to  43  minutes. 

(e)  "  The  Relationship  between  Chemical  Com- 
position and  the  Upper  Annealing  Temperature  of 
Glasses."  By  S.  English,  D.Sc,  and  Prof.  W.  E.  S. 
Turner,  D.Sc. 

Owing  to  lack  of  time  this  paper  was  taken  as  read. 

The  Next  Meeting- 
Sheffield,  November  16  and  17,  1926. 
The  next  meeting  of  the  Society  will  be  one  of  special 


importance  and  interest,  for  the  tenth  anniversary  of 
the  formation  of  the  Society  will  be  celebrated.  A 
s])ccial  progranunc,  which  will  make  its  own  ap])eal  to 
all  who  are  in  any  way  interested,  has  been  ari-angcd  as 
follows  : — 

Tuesday,  November  16th. 

7  p.m.    An  Informal  Dinner  will  be  held  in  the 
King's  Head  Hotel,  Sheffield. 
Wednesday,  November  17th. 

Morning.     A  Visit  will  be  made  to  the  Glass  W'orks 
of  the  British  Thomson-Houston  Co., 
Ltd.,  at  Chcsterfiekl. 
1  p.m.    Luncheon  at  the  King's  Head  Hotel, 
Shell  icld. 
2.80  p.m.    General  Meeting. 

To   be   held   in   the   Ai)})lied  Science 
Department,  The  LTniversity,  St.  Georges 
Square,   Sheffield.      The  Presidential 
Address  will  be  delivered  by  Mr.  W. 
Butterworth,  Senior,  M.A. 
It  is  hoped  that  members  will  make  every  possible 
effort  to  attend  this  meeting,  and  thus  give  expression  to 
their  appreciation  of  the  work  of  the  Society.    Much  has 
already  been  achieved  in  the  short  life  f)f  the  Society, 
and  a  good  attendance  at  this,  the  tenth  anni\  ersary,  will 
not  only  testify  to  the  keen  interest  felt  by  all,  but  will 
also  give  valuable  encouragement  to  those  members  who 
are  mainly  responsible  for  the  conduct  of  the  Society's 
affairs. 

V.  D. 


Don't  Rob 

your  main 
Compressor — 
make  it  a 

Sturtevant 

Fan  to  cool 

your  Moulds, 
More  satisfactory 
from  every  view- 
point. 


Write  for  complimentary 
Catglogues—  GL  1019 
GL  1241 
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View  of  part  of  a  consignment  of  "  Rankin  "  Feeders  recently  despatched  to  Russia. 

The  "RANKIN"  AUTOMATIC  GLASS  FEEDER 


NOTE. 


TWO  NEW 
FEATURES. 


(I).- 


-All  li-iliire  inslallaliiins  will 
he      supplied      wilh  our 

P.MENTliD     RolARV  Sl.EEVK 

which  eliminates  any  "cold 
side  ''  in  the  glass  and  en- 
sures perfect  distrihution. 

(2). — We  have  now  arranged 
special  inst.alment  terms 
whereby  we  instal  and 
guarantee  production  in 
anv  reputable  Factory,  and 
sjiread  ])a\nient  over  a 
period.  This  scheme  is 
extremely  advantageous  to 
manufacturers  as  it  enables 
increased  production  lo  be 
m;ide  without  a  large 
initial  outlay.  We  shall 
be  very  glad  to  give  fidl 
particulars  of  this  sclieme 
to  interested  manuf.aclurers 
on  ajiplication. 

THE      RANKIN  " 

Tel  No%. .  Holborn  0140  &  0141. 


IT  is  acknowledged  that  the  Patented  Sleeve  Valve  gives  the  most 
perfect  control  in  delivering  measured  weights  of  glass.  This 
basic  Patent  is  British  in  conception,  and  the  "  Rankin  " 
Automatic  Glass  Feeder  is  British  built  throughout,  ensuring  con- 
tinuous production,  long  life,  and  the  resultant  maximum  production. 

Facts  are  indisputable,  and  the  following  are  worthy  of  mention  : 
In  England  wlicrever  "  Rankin  "  installations  have  been  made  un- 
qualified   success    has    resulted.        The    highest    percentage  of 
merchantable   ware   has   been   obtained,   and   repeat   orders  for 
Feeders  constantly  result. 
In  France  we  have  a  large  and  increasing  number  of  Feeders  in 

operation  and  giving  excellent  results. 
In  (iermany  our  patents  iiave  been  sold  to  the  largest  combination  of 

ghiss  manufacturers. 
In  Australia  "  Rankin  "  Feeders  have  been  adopted  by  the  largest 
Combine  in  that  country  ;  reports  of  great  success  on  all  kinds  of 
bottles  are  being  made. 
In  Russia,  after  exhaustive  investigations  and  visits  of  experts  to  the 
United  States  and  England,  the  "  Rankin  "  Feeder    has  been 
adopted  as  the  best,  and  already  a  large  number  of  Feeders  have 
been  delivered  to  that  country. 
In   South   Africa,   Sweden,   and   many   other  countries,  "  Rankin  " 
Fi".i;i)p:rs  arc  worl^ing  regularly  and  giving  unequalled  results. 

AUTOMATIC  GLASS  FEEDER  COMPANY,  LTD., 
1,   Charterhouse  St.,  London,   E.C.I,    rc/cmmis.  "ifatigUso, London." 
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The  Decomposition  of  Glass.  Some  Minute 

Formations. 

By  JAMES  SCOTT,  M.S.C.I.,  M  A.C.S.,  M.E.H.A. 


To  tlie  popular  mind  glass  is  a  ]>enTianently  durable 
substance  :  but  tlic  technologist  is  fully  aware  that  it 
is  extremely  liable  to  gradual  deterioration  as  the  result 
of  the  slow  decomposition  of  its  constituents,  especially 
the  potash  and  soda  content,  through  the  chemical  and 
meclianical  influences  of  moisture,  various  atinos- 
pherical  factoi-s,  and  acids,  etc. 

Probably  the  scientist  who  has  studied  this  particular 
phase  of  glass  stiuctures  to  the  greatest  extent  is  ."Nh  lius, 
to  who^e  numerous  \'olumes  in  this  directicni  the  reader 
is  specially  referred.  On  the  present  occasion  the  writer 
will  endeavour  to  render  plain  some  of  the  most  striking 
effects  which  have  been  produced  along  these  lines, 


Fig.  1. 

A  piece  of  glass  one=twent\  fourth  inch  diameter.  show= 
ing   moderately   large   scratches  terminated   with  brushy 
tufts.    The   lines  tend   towards   forming  circles. 


after  giving  a  general  survey  of  the  manner  in  which 
siicli  results  accnie,  and  the  agents  by  means  of  which 
the  damage  is  done. 

We  all  know,  of  course,  that  specially  prepared  glass, 
such  as  that  which  is  manufactured  for  the  use  of 
analvsts,  chemical  laboratories,  etc.,  must  be  regarded 
as  occurring  in  a  different  categor\'  to  what  may  be 
termed  ordinar\^  glass,  or  that  which  is  intended  to 
serve  as  window  panes,  household  utensils,  and  kindred 
goods,  which  are,  of  cf)urse,  far  more  common  than  the 
previously  mentioned  sorts. 

But  even  in  cases  where  glass  has  been  specially 


prepared — for  example,  some  makes  of  optical  apparatus 
— it  has  been  satisfactorily  established  that  damj)  air  or 
rather  the  lloating  acid-vapours  in  damp  air  are  capable 
of  exerting  \  ery  pernicious  changes  therein. 

It  is  really  a  curious  fact,  but  one  which  can  be 
technically  demonstrated  at  any  time,  that  the  potash 
and  soda  in  many  forms  of  glass,  are  always  susceptible 
to  attack  from  water,  probably  being  reacted  upon  in 
an  inscrutable  manner  by  the  separation  of  the  hydrogen 
and  oxygen  components  thereof  simultaneously  with 
the  development  of  solubility  of  the  res])ecti^•e  alkalies. 
Xatiu'c  does  not  always  work  in  a  strictly  uninterrupted 
course,    such  as  we  obtain  in  laboratory  ex))eriments. 


Fig.  2. 

A  piece  of  glass  one  twenty  fourth  inch  diameter,  show- 
ing curved  and  hook  like  fissures  of  very  minute  diraen= 
sions.    They  are   plainly  disposed  circularly. 


Wlierc  acids  are  con  erncd  with  glass  the  destructivcness 
is  obviously  much  more  understandable  ;  although,  even 
in  tliese  circumstances,  the  actual  methods  by  which 
they  cause  particles  of  the  glass  to  become  modified 
is  not  by  any  means  so  easily  explained.  The  potash 
aid  soda,  for  instance,  when  once  operated  on  by  the 
elements  of  the  acid,  whatever  it  may  be,  appear  to  be 
rendered  capable  of  dissolving  out  small  proportions  of 
the  silica  associated  so  intimately  with  them,  the  first 
named— i.e.,  tlic  ]X)tash — being  the  most  readily  con- 
\  crted  into  a  compound  therewith. 
P'lint  glass,  containing  a  moderate  or  else  a  large 
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THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 


STEPHENS  SILICA  "C" 


EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE, 


VIEW    TAKEN    FROM    AN  AEROPLANE. 

Kiln  Capacity  li  Million  Bricks.  Works  Cover  over  9  Acres. 


SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK. 

Used   by   most   of   the   principal    GLASS  WORKS. 

STEPHENS    &    CO.,  KIDWELLY. 
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percentage  off  lead,  seem  to  be  the  most  immune  from 
this  form  of  defectiveness  :  and  thus  resists  decom- 
position the  longest.  Silicates  of  potash  and  soda  are 
very  soluble,  and,  tlie  reader  will  hardly  need  reminding, 
are  the  chief  things  in  water-glass,  from  which  the 
alkaline  content  is  so  freely  separable  by  long  storage  in 
damp  situations. 

Glass  vessels  in  which  water,  or  chemical  fluids,  are 
heated  or  boiled  for  any  noticeable  length  of  time  are 
apparently  very  readily  altered  by  not  only  the  chemical, 
but  the  physical,  actions  of  the  various  factors  entering 
into  the  matter ,  such  as  vibrations  due  to  ebullition 
of  the  contents,  etc.  The  writer  personally  believes 
that  electrical  and  magnetic  changes  occur  meantime  ; 
but  it  is  exceptionally  difficult  to  substantiate  such  ideas 
practically,^  so  will  not  say  any  more  about  them,  except 
that  the  study  of  electrons  should  be  contemporaneous 
with  that  of  chemistry. 


Fig.  3. 

A  piece  of  glass  one  twenty  fourth  inch  diameter,  showing 
divergent  fissures  of  very  minute  dimensions.      They  tend 
towards  twin^circular  formation. 


It  has  hardly  seemed  the  correct  procedure  to  adopt 
when  undertaking  in\-estigati()ns  into  this  important 
aspect  of  glass  to  use  distilled  water  for  experimental 
purposes.  Such  methods  do  not  conform  with  the 
experiences  which  glass  has  to  pass  through  in  enduring 
normal  "wear  and  tear" — so  to  speak.  Even  where 
reputedly  distilled  water,  like  rain,  is  associated  with 
the  glass,  the  water  is  contaminated  by  the  presence 
of  impurities,  both  of  a  soluble  and  wholly  mechanical 
character,  which  have  been  borne  down  by  it  during  its 
descent  from  the  heavens  to  earth.  The  smallest  scraps 
of  grit  can  be  forced,  by  violent  winds,  into  the  tiny, 
often  remarkably  shaped,  scratches,  and  cracks  made 
by  chemical  agencies,  and  thereby  tend  to  widen  them, 
or  cause  small  fractures  that  weaken  the  glass  as  a 
whole. 

Fissures  too  small  to  be  discerned  by  the  naked  eye, 


are  apt,  by  yielding  to  continuous  reactions,  to  join  up 
together  in  odd-shaped  patterns,  and  eonsc(]ucntly  pro- 
duce shallow  scales,  the  detachment  of  which  results  in 
the  glass  shoM'ing  unsightly  patches  which  are  visible 
without  instrumental  assistance.  Many  mirrors  have 
been  spoilt  in  this  way. 

It  is  very  difficult,  as  a  rule,  to  learn  whether  scratches, 
or  decomposition  lines,  are  merely  superficial  blemishes, 
or  penetrate  deeply  through  the  glass.  In  the  latter  case 
they  must  clearly  expose  the  glass  to  serious  changes, 
such  as  sudden  fractures,  or  cumulative  splitting,  which 
would  not  be  possible  had  not  the  original  fine  defects 
first  been  engendered. 

Glass  that  is  extraordinarily  liable  to  decomposition 
is  that  which  can  be  readily  fused.  Those  kinds  con- 
taining only  a  trifling  quantity  of  lime,  or  none  at  all, 
and  a  little  potash,  appear  to  come  into  this  list.  They 
easily  absorb  a  com]:)aratively  large  quantity  of  water 
from  the  air,  which  dissolves  the  soluble  constituents 
of  the  material,  so  that  when  the  glass  becomes  heated, 
as  with  lamp  chimneys,  it  breaks,  owing  to  the  expansion 
of  the  steam  producefl  by  the  miniature  boiling  process 
thereby  occasioned.  If  such  utensils  are  left  for  long 
periods  in  himiid  places,  unused  for  their  specific  pur- 
poses, they  are  the  more  liable  to  be  shivered  to  pieces 
when  fitted  into  the  collars  of  lighted  lamps.  In 
some  cases,  a  wrinkled  surface  skin  has  been  noticed  on 
the  glass  ;  and  if  the  decomposition  has  penetrated 
deeply  this  blemish  can  be  peeled  off. 

It  is  evident  that  water  does  not  enter  into  true 
chemical  combination  with  the  respective  elements  of 
glass,  but  brings  about  the  formation  of  hjalrated 
products.  The  process  is  akin  to  a  soakage,  with  corre- 
sponding conversion  of  the  factors,  which  are  in  direct 
contact  with  one  another,  into  compounds  that  cannot 
be  properly  or  adequately  described  by  any  knoMn 
technical  name.  Extremely  minute,  totally  invisible 
particles  are  first  acted  on  ;  then  the  substances  formed 
react  in  a  complicated  manner  with  the  adjacent  items, 
until  faint  lines,  or  specks,  obstinately  resistant  to 
removal  by  cleaning  and  wiping,  are  brought  into  exist- 
ence. Although  the  observ'cr  may  follow  the  subsequent 
career  of  the  glass  by  mere  ordmary  inspection  it  be- 
comes necessary  to  use  the  microscope  in  this  connection 
to  discover  tlie  real  secret. 

It  is  very  difficult,  and  practically  impossible,  to  be 
certain  of  the  direction  which  any  decomposition 
marks  take,  whether  they  are  physically  or  chemically 
formed,  by  the  usual  methods  of  inspection,  even  when 
magnification  is  also  resorted  to.  We  have,  say,  a 
I)iece  of  glass — or  for  that  matter  a  whole  glass  object- — 
under  examination.  The  lev'cl,  or  maybe  curved,  sur- 
face reveals  blemishes  such  as  delicate  fissures,  scratches, 
dents,  and  so  forth,  but  we  cannot  always  be  sure 
whether  the  "  designs"  are  wholly  superficial,  or  have 
certain  portions  of  themselves  passing  downwards  into 
the  glass.  For  instance,  a  faint  crack  appears  to  have 
brush  or  comb-like  tufts  along  its  course  ;  but,  instead 
of  this  being  completely  flat,  the  curved  terminals  pass 
downwards  into  the  glass,  being  really  arcs  of  incomplete 
concentric  circles  seen  from  above. 

This  aspect  of  the  decomposition  is  shown  in  Fig.  ] , 
and  there  is  no  doubt  that  the  whole  curved  line,  in 
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Telephone  r  No.  1207. 

Telegrams  :  Parkinson  &  Spencer,   1207  Halifax 


Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY,  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE  SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 

FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    RE    SATISFIED    WITH  RESULTS. 


AN  INEXPENSIVE  PYROMETER 

for 

MEASURING  TEMPERATURES  BETWEEN  700°  &  2,100°  C. 


IVIethoa 
of  using 
pyrometer. 


PORTABLE 
ACCURATE 
SIMPLE  TO  USE 
QUICK  IN  ACTION 
SELF-CONTAINED 
INTERCHANGEABLE  LAMP  UNIT 
Hundreds  of  these'  pyrometers  are 
in  continuous  operation.    We  shall 
be    glad    to    send    a    list    of  users 
in    your    district,    together    with  a 
copy    of    List    No.    190    V,  which 
describes  the  instrument  in  detail. 


CAMBRIDGE 


INSTRUMENT  C©  ET? 


WORKS  ;- 
LONDON  & 
CAJVIBRIDGE 


Head  Office 
O  Showrooms 


4  5 .  GROSVENOR  PLACE 
LONDON  ,  S  .  W.l. 
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each  case  apparently  intact,  consists  of  complete  rings, 
so  closely  going  down  into  the  glass  side  by  side,  yet 
too  small  for  individual  determination,  that,  viewed 
edgeways — like  a  closely  packed  tubular  spiral  spring — 
the  series  appears  as  a  line  or  stroke.  The  separate 
items  are  too  small  to  be  detected  even  by  the  greatest 
powers  of  the  microscope  ;  but,  eventually,  the  end  rings 
become  larger,  less  closely  associated  together,  and 
(seen  edge  ways  or  nearly  so)  look  like  splayed  brushes, 
or  comb  teeth. 

Hook-patterned  scratches  can  often  be  noticed  in 
some  kinds  of  glass,  and  must  be,  as  in  the  above 
examples,  incomplete  circles  of  small  dimensions.  They 
pass  through  the  walls  of  the  glass,  and  cannot  but 
render  it  less  useful  than  hitherto.  Such  defects  occur 
principally  in  connection  with  glass  whicli  is  subjected 
to  alternate  heating  and  wetting.  It  is  probable  that 
similar  effects  are  to  be  found  in  window  panes  where 
the  strong  sunlight  expands  the  glass  after  a  shower  of 
rain  descends  on  it.  An  idea  of  this  phase  is  given  in 
Fig.  2. 

In  Fig.  3  is  shown  a  distinctly  angidar  style  of  decom- 
jwsition  of  glass,  the  series  of  fissures  apparently  having 
their  spices  right  on  the  surface  of  the  substance,  while 
the  sides  of  the  V's  diverge  downwards,  i)ito  the  glass, 
away  from  one  another. 

It  should  be  understood  that,  however  conspicuous 
defects  in  glass  happen  to  be,  when  judged  bv  the 
naked  e\'e,  they  must  ha^■e  had  a  microscopic  origin, 
to  the  study  and  observatioTi  of  which  it  would  seem 
th.'t  too  little  attention  has  been  hitherto  given. 


-<Jxt>o- 


BELGIAN  GLASS  INDUSTRY. 

At  the  end  of  October  the  general  condition  of  the 
Belgian  glass  industry  was  considered  as  being  fairly 
satisfactor}-.  The  plate  glass  section  was  especially  so, 
factories  working  at  ap])roximately  90  per  cent,  of 
capacity  with  prices  maintained  and  unclianged. 

As  regards  window  glass,  hand  operated  factories  were 
finding  difficulty  in  disposing  of  their  output  as  the 
general  demand  now  is  for  machine  drawn  glass.  This 


-1  litre 
1 

3  " 
I 

2  11 
s 


tendency  is  becoming  more  and  more  pronounced,  and 
with  the  exception  of  those  producing  special  glass  such 
as  for  photographic  purposes,  etc.,  it  is  becoming  in 
creasingly  evident  that  before  long  the  sheet  glass  in- 
dustry will  become  entirely  mechanical.  The  machine 
factories  are  selling  their  out])ut  at  net  list  prices,  whilst 
it  is  possilile  to  obtain  hand  blown  glass  at  from  2\  to 
6  per  cent,  under  list. 

Since  the  staliilisation  of  the  IJelgian  franc  at  to 
the  pound,  sterling,  the  list  prices  for  sheet  have  been 
established  in  foreign  currencies  on  this  basis.  The 
bottle  industry  is  reported  as  being  quiet,  but  business 
is  fair  and  prices  are  being  maintained,  owing  to  the 
increases  in  wages,  coal,  transport,  etc.  As  an  indication 
of  price  it  might  be  mentioned  that,  on  the  basis  of  lots 
of  10,000,  the  prices  of  beer  bottles  in  green  metal  are  : — 

0.63  francs  per  bottle 
0.68 
0.75 
0.80 

1    „      . .         . .  o.no 

Machine-made  wine  bottles  in  green  cost  0.90  francs, 
and  in  amber  1.00  francs;  white  flint  1.05  francs.  All 
these  ])rices  are  at  works. 

The  stabilisation  of  the  franc  should  assist  manufac- 
tiners  and  buyers  materially  in  bringing  business  to  a 
more  uniform  level  and  obviating  the  heavy  influx  of 
orders  when  the  franc  fell,  followed  by  cancellations 
and  general  falling  off  if  the  franc  appreciated. 

In  common  with  other  Belgian  industries  the  glass 
industry  is  seriously  affected  by  the  British  coal  dis- 
pute. Prior  to  the  stoppage  many  works  operated  either 
partially  or  entirely  on  English  coal.  Now  that  this 
source  of  supply  has  been  stopped  they  are  experiencing 
difficnlty  in  obtaining  fuel,  as  the  high  prices  ruling  in 
Britain  have  caused  a  heavy  export  of  Belgian  coal  far 
in  excess  of  the  production,  so  that  stocks  are  bemg 
dc})leted.  The  result  is  that  the  manufacturers  are 
asking  for  restrictions  on  the  export  of  coal.  Incident- 
ally, of  course,  prices  of  coal  on  the  Continent  have 
risen  enormously.  As  an  indication  of  this  it  may  be 
mentioned  that  the  price  of  German  coal  at  Rotterdam 
has  recently  risen  to  60  shillings  per  ton,  and  this,  of 
course,  for  large  quantities. 


A   I  T  »T<         m  i|    4    »T<  I  NARROW    NECK    AND    WIDE  MOUTH 

/\U  lUlVlAlU^  BOTTLE  BLOWING  MACHINE 


May  be  Worked  on  Floor  Level— No  Pit  Needed 


No  Transfer  Boy.  No  Takt-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranging  in  size  from  {  ez; 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.S.A. 

Cakle  AovMt— "  LYNCHNOBOY"  ANOERSON 
C«4*|-A.B.C.  Stk  EDITION,  BENTLrV'S,  WESTERN  UNION 
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i  UNITED  HOHENBOCKA  GLASS  SAND  MINES  \ 


DIAMOND 
SAND 


FROM  THE 


OF 


H.  WEICHELT  &  CO. 

1  IS  THE  PUREST  IN  THE  WORLD 


SILICA   

FERRIC  OXIDE  .. 

ALUMINA  

LIME   


99.931  % 
0.009% 
0.037% 
0.006% 


MAGNESIA... 
TITANIC  ACID 
ALKALIS  ... 


...  0.001% 
...  0.006% 
...  0.010% 


CONSISTENTLY  UNIFORM. 
UNVARYING  GRAIN  SIZE. 

Makes  the  most  Brilliant   Glass  and  saz;e5 


Fuel,  Decolouriser,  Trouble,  Time  and  Money. 
J    No  Middlemen !    We  deal  direct  from  Mines  to  you. 
We  satisfy  customers  all  over  the  World. 
May  we  quote  you  ? 


H.  WEICHELT  &  CO., 

8,  ANTON-GRAFFSTR.,  DRESDEN,  GERMANY. 
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Some  Observations  of  Surface  Deposits  formed 
in  Glass  Furnace  Regenerators. 

By  HERBERT  INSLEY. 

Abstract. 

Two  high  alumina  refractorj-  bricks  which  had  been  used  in  glass  furnace  regenerators  were  examined  with  the 
petrographic  microscope.  The  deposits  formed  on  the  surface  of  the  brick  through  reaction  with  the  dusts  and  gases 
of  the  furnace  atmosphere  were  found  to  be  composed  principally  of  nepheUte,  carnegieite,  and  corundum.  Nephelite 
and  carnegieite  probably  can  form  only  in  those  parts  of  glass  furnaces  where  the  temperature  is  considerably  lower  than 
that  required  to  melt  the  glass  but  corundum  may  be  formed  at  melting  temperatures. 


In  a  paperf  by  Booze  and  Flint  giving  the  results  of 
tests  to  determine  the  relative  resistance  of  different 
types  of  refractory  brick  in  glass  tank  regenerators  to 
alkaline  slag5,  the  authors  found,  for  the  particular 
conditions  of  the  tests,  that  the  brick  having  the  highest 
alimiina  content  gave  the  best  service.  Since  the  effi- 
ciency of  the  alumina  brick  as  checker  brick  was  some- 
what lowered  because  of  the  accumulation  of  deposits 
on  their  surfaces,  and  consequent  reduction  of  air 
passages,  it  was  thought  that  a  microscopic  examination 
to  determine  the  nature  and  origin  of  such  deposits  might 
be  of  importance.  The  results  of  microscopic  examina- 
tions are  recorded  in  this  paper.  Samples  of  the  used 
brick  were  obtained  through  the  kindness  of  Mr.  Booze. 

In  the  investigation  reported  by  Booze  and  Flint  the 
specimen  bricks  were  installed  as  an  integral  part  of  the 
upper  checkerwork  of  glass  tank  regenerators.  Tem- 
peratures in  regenerator  No.  1  as  measured  by  an  optical 
pyrometer  varied  from  11  CO  to  1200°  C.  (stated  as  2000 
to  2200°  F.  bv  the  authors)  and  in  regenerator  No.  2 
from  985°  C.  to  1 100°  C.J  The  furnace  dusts  acting  on  the 
brick  in  regenerator  No.  1  were  high  in  silica,  alumina, 
alkalis,  and  lime  and  the  dusts  in  regenerator  No.  2 
high  in  alkalis,  lime,  and  magnesia,  and  low  in  silica 
and  alumina.§ 

The  specimens  examined  in  this  investigation  were 
broken  from  brick  designated  by  Booze  and  Flint  as  of 
type  No.  1  and  were  reported  to  contain  34.7  per  cent. 
SiOg  and  .58.6  per  cent.  AlgOg. 

The  surface  of  the  brick  from  regenerator  No.  1  was 
covered  with  a  brown  and  white  deposit,  in  places  curled 
up  into  waves,  and  having  the  appearance  of  a  dirty 
coral  growth.  The  interior  of  the  brick  was  comjjosed  of 
needles  of  mulhte  (3Al203.2Si02,)  crystals  of  corimdum 
(AljO,)  and  a  small  amount  of  glass.  The  crj^stals  of 
conindum  were  observed  in  masses  of  friable  material 
and  were  probably  formed  by  the  crystallisation  of 
dehydrated  diaspor.  The  white  vitreous  border  zone 
between  the  interior  of  the  brick  and  the  surface  deposit 
contained  large,  well-developed  mullite  crystals,  a  small 
amount  of  glass,  and  a  very  few  corundum  crystals. 

*  Published  by  permission  of  the  Director,  U.S.  Bureau  of 
Standards,  Department  of  Commerce. 
Paper  presented  to  .1  msr.  Cer.  S  >c. 
t  Jour.  Amer.  Ceram.  Soc,  7,  594  (1924). 
X  Loc.  cit.,  footnote  p.  .595. 
§  Loc.  cit.,  p.  .597. 


The  presence  of  a  smaller  amount  of  corundum  in  this 
zone  than  in  the  interior  of  the  brick  was  probably  the 
result  of  the  increase  in  the  rate  of  reaction  between  the 
corimdum  and  glass  caused  by  flux  penetrating  into  the 
brick  from  the  outside.-^  The  mullite  occurred  in  large 
well-formed  crystals  while  the  corundum  showed  rounded 
dissolved  borders.  Very  probably,  therefore,  the  mullite 
developed  at  the  expense  of  the  corundum  and  was  the 
stable  comjDound  in  this  zone. 

Just  outside  this  narrow  vitreous  zone,  however,  corun- 
dum seemed  to  be  the  stable  crystalline  phase.  Here 
the  corundum  developed  at  the  expense  of  mullite  and 
the  glass  increased  in  quantity.  A  small  amount  of 
nephelite  (Na20.Al203.2Si02)  was  present  as  skeleton 
crystals. 

The  formation  of  corundum  here  as  well  as  on  clay 
refractories  in  other  parts  of  glass  tanks  is  due  to  the 
dissociation  of  mullite.  Pure  mullite,  in  the  absence 
of  other  substances,  dissociates  into  corundum  and  liquid 
at  181 0°C*,  but  such  active  fluxes  as  soda  and  lime 
undoubtedly  lower  the  dissociation  temperature  greatly. 

In  the  outer,  coral-like  deposit  the  most  abundant 
constituent  was  nephelite.  The  indices  of  refraction  of 
the  nephelite,  as  determined,  are  :  <d  =1.538,  e  =1.532. 
These  \'alues  agree  well  with  those  given  by  Bowenf  for 
pure  artificial  nephelite  (  w  =1.537,  e  =1.533)  and  in- 
dicate that  the  nephelite  carries  little  other  material  in 
solid  solution.  Small  corimdum  crystals  are  present  as 
inclusions. 

A  schematic  representation  of  the  different  portions 
of  the  brick  is  given  below  : 

Interior  :   corundum,  mullite,  a  little  glass. 

mullite,  a  little  glass,   very  little 

corundum, 
glass,  corundum,  a  little  mullite. 
glass,  corundum. 
Surface  deposit :  nephelite,  a  little  corundum. 
The  same  type  of  brick  after  use  in  the  No.  2  re- 
generator was  very  different  in  appearance  because  the 
surface  deposit  was  present  as  a  thin  brown  skin  less 
than  0.5  mm.  in  thickness.    The  interior  of  this  brick 
was,  however,  the  same  as  that  of  the  brick  in  regenerator 
No.  1  except  for  a  somewhat  lesser  development  of 
mullite  crystals,  probably  due  to  the  lower  temperatures 
maintained  in  regenerator  No.  2. 

*  Bowen  and  Greig,  Jour.  Amer.  Ceram.  Soc.,  7,  242  (1924). 
■fAmer.  Jour.  Set..  33  (4)  (1912). 
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"OLABMACHIN,   E8TRAND,  LONDON. 

"OLASMACHIN,  LONDON" 
CODK  I 

■  entley's. 

TKLKPHONK  I 

CENTRAL  BSaS. 


C.  SAXTON, 


A.M.I.E.E., 
M.  IRON  AND 
STEEL  INST., 
Etc. 


CONSULTING  ENGINEER 


Talbot  House, 

Arundel  Street, 
Strand,  London,  W.C.2. 


BOTTLE  MOULDS 

ORDER   YOUR   MOULDS  FROM 

E.  LUNN  &Co.,TLASGor' 

Largest  MAKERS  of  MOULDS  in  the  UNITED  KINGDOM 

Quicf^  D^liv^ri  s  and  Comp'ete  Satisfaction  Guaranteed. 
MOULDS  FOR  ALL  TYPES  OF  MACHINES  SUPPLIED 

ALL    MOULDS    MADE    OF    CHILLED    CASTINGS  ONLY. 


Telephone — 
WESTERN  2792. 


Telegrams — 
GLA8M0LD,  GLASGOW. 


ONE  OF  OUR  RECENT  TESTIMONIALS— 

"  We  have  one  set  of  Ordinary  Round  Quart  Moulds  which 
you  supphed  to  us  which  have  been  working  for  2i  years.  These 
are  still  in  perfect  condition,  showing  no  cracks  or  any  other  flaw 
in  the  metal.  They  have  been  working  almost  continuously  for 
the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 

Reference  on  our  Testimonial  File  :  A.B.9]. 
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Granulated 


Specially  refined  for 
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BRITISH  MANUFACTURE. 
Guaranteed  99-50  100%  pure. 


Entirely  free 
from  phosphates. 
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TRADE  NOTES. 

The  Institution  of  Fuel  Technology  will  hold  its 
autumn  meeting  on  Deeemhcr  Tth  and  Stli  next.  On 
the  first  day,  Sir  Alfred  Mond  will  deliver  his  presidential 
address,  and  an  inaugm-nl  dimier  will  he  held  in  the 
evening. 

Among  the  papers  to  be  presented  to  the  meeting 
are  the  following: — "Laws  of  Gas  Flow  in  Furnaces,  ' 
by  Professor  W.  Groume  Grjimailo,  of  the  I'^nix  ersity  of 
>ioscow,  "The  Combustion  of  Carbon."'  by  Professor 
R.  T.  H-islam,  of  the  University  of  Massachusetts. 

Members  of  the  Society  of  Glass  Technology  are 
cordially  invited  to  the  meeting. 

o    o  <> 

The  Federation  of  British  Industries  has  sent  a  letter 
to  the  ^linister  of  Health  on  the  subject  of  the  serious 
effect  on  trade  caused  by  the  high  level  of  local  taxation, 
and  calling  for  a  full  enijuirv  into  the  question  with  a 
view  to  relieving  industry,  jjarticularly  in  the  necessitous 
areas. 

000 

An  extraordinary  general  meeting  of  British  Glass 
Industries.  Ltd.,  was  held  on  October  '29th  to  pass 
resolutions  to  reconstruct  and  wind  up  the  company 
and  to  appoint  M.  D.  Booth,  F.C.A.,  U)-V.i,  Norfolk 
-Street.  W.C.2,  as  liquidator.  Under  the  proposed 
scheme  a  new  company  is  to  be  formed  with  a  nominal 
share  capital  of  £400,002,  divided  into  10,666,720  shares 
of  9d.  each.  9, .566, 376  of  such  shares  (eijuivalent  to 
€358,7.39  2s.  nominal  value)  will  be  issued  as  fully  })aid, 
whereof  3,69.'),709  (equivalent  to  £138,739  1  s.  9d.  nominal 
value)  arc  to  be  distributed  among  tlic  members  of 
British  Glass  Industries,  Ltd.,  at  tlie  rate  of  one  for 
evcr\-  one  share  of  5s.  held  in  that  company.  The 
balance  of  836,667  of  such  issued  shares  (c(juivalent 
to  £220,000  Os.  3d.  nominal  value)  will  belong  as  to 
5,800,000  shares  to  the  holders  of  debenture  stock 
issued  bv  the  B.G.I.  Consolidated,  Ltd.,  and  as  to 
66,667  shares  to  the  B.C.l.  Consolidated,  Ltd.  The 
new  company  to  acquire  the  undertaking  of  British 
Glass  Industries,  Ltd.  (subject  to  its  debts  and  liabilities) 
and  as  the  consideration  the  new  company  is  to  allot 
to  British  Glass  Industries,  Ltd.,  or  its  nominees, 
1,033,042  fully-paid  shares  of  9d.  (c(pii\-alent  to  £38.739 
Is.  6d.  nominal  value). 

Sir  R.  Hodge,  Bart.,  presided,  and  said  that  the 
First  Debenture  holders  in  Canning  Town  Glass  Works, 
Ltd.,  had  agreed  to  accept  Ordinary  shares  in  this  new 
company  for  such  Debentures.  The  new  comjiany 
would  secure  a  complete  relief  from  existing  charges 
on  account  of  Debenture  interest  and  sinking  fund,  and 
commission  on  turnover,  and  consequently  would  have 
materially  lower  overhead  charges. 

The  resolutions  approving  the  scheme  were  unani- 
mously adopted. 

The  only  flividend  paid  by  the  company  since  its 
formation  in  1919  was  10  per  cent,  for  1920-21.  In 
the  same  year  a  capitalised  bomis  of  150  per  cent,  was 
distributed.  In  March,  1924,  the  capital  was  reduced 
by  cancelling  l.'s.  per  tl  share  of  the  issued  capital. 


Mr.  George  E.  Alexander,  O.B.E.,  has  been  elected 
chairman  of  the  United  (JIass  liottle  Manufacturers, 
Ltd.,  in  succession  to  the  late  .Sir  Ernest  Fitzjolm 
Oldham,  and  Sir  Max  Bonn,  K.B.E.,  has  been  elected 
deputy  chairman. 

o  o 

An  cn(]uiry  was  recently  sent  out  by  our  American 
contemi)')rary,  PoM'cr,  to  some  3,000  industrial  plants  in 
the  Ignited  States  as  to  their  practice  of  stoking  boilers. 
The  replies  received  show  that  nearly  40  ])er  cent,  used 
hand  firing,  12.5  per  cent,  mechanical  stokers  worked 
by  hand,  35  ])er  cent,  automatic  stokers,  15.5  ])er  cent, 
gas  or  oil  burners,  and  2.5  per  cent,  coal  dust  firing. 

<j>     o  «j> 

The  production  of  plate  glass  in  America  for  .Se])t ember 
was  11,131,282  stp  ft.,  a  gain  of  1,13I-,54S  s(\.  ft.  over 
September,  1925. 

For  the  first  nine  months  of  1926  the  production 
totalled  100,622,477  sq.  ft.,  an  increase  of  13,507,3  H 
sq.  ft.  o\cr  the  same  period  in  1925. 

o    <j>  o 

The  St.  Gobain  conqiany,  in  association  with  the 
Corning  Glass  Company,  have  formed  another  company 
to  make  rolled,  figured  and  other  s]5ecial  glass  in 
America. 

<t>    o  <j> 

During  the  quarter  ended  September  25th,  1926,  the 
Hazel-Atlas  Company  experienced  one  of  the  largest 
earning  periods  in  the  history  of  the  company.  The 
operating  profit  for  the  three  months  was  51,602,956. 

«i> 

According  to  Mr.  W.  H.  Boshart,  President  of  the 
Owens  liottle  Company,  the  eonqiany  will  have  the 
most  successful  year  in  its  history,  with  sales  3  million 
dollars  greater  tlian  in  1925. 

<>    o  o 

Ten  machines  of  the  Foureault  type  are  being  installed 
in  the  Belle  Vernon  factory  of  the  American  Window 
Glass  Comjjany. 

One  machine  will  lie  used  to  demonstrate  an  improve- 
ment on  the  P'ourcault  method  in  accordance  with  a 
patent  recently  taken  out  by  the  company. 

o    o  o 

The  American  Ceramic  Society  will  hold  its  annual 
meeting  at  the  Book-Cadillac  Hotel.  Detroit,  Michigan, 
during  the  week  commencing  February  14th,  1927. 
o    <s»  o 

The  new  eompan\'  to  be  formed  to  take  o\'er  Brunner 
Mond  &  Co.,  I-td.,  Nobel  Industries,  Ltd.,  United  Alkali 
Co.,  Ltd.,  and  British  Dyestuffs  Corporation,  I^td.,  will 
be  called  Imperial  Chemical  Industries,  Ltd.,  and  will 
have  an  issued  capital  of  £56,802,996,  divided  into 
16,219,306  7  per  cent.  eumulati\  e  preference  shares  of 
£l  each  (preferential  both  as  to  eajiital  and  dividends), 
31 ,095,555  ordinary  shares  of  £l  each,  and  18,976.270  de- 
ferred shares  of  10s.  each. 

o    o  o 

The  exchange  rate  of  the  Belgian  franc  has  been 
fixed  by  the  Government  at  172.41  francs  to  the  £. 
as  and  from  October  23rd,  until  fiu'ther  notice. 
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MODEL  KfO. 


Latest  Miller  Feeder 


PROGRESSIVELY    DEVELOPED   SINCE  I907. 


-<xX>- 


By  arrangement  with  The  Morgan 
Crucible  Co.,  Ltd.,  Battersea,  a 

stock  of  all  refractory  parts  for  our 
feeders  is  now  kept  in  London. 


-<tx=x5>- 


WILLIAM  J.  MILLER,  Inc.,  Swissvale,  Pa.,  U.S.A. 

London  Office  :  366,  Strand,  London,  W  C.2. 

Tel.  No. :  Regent  5647. 

Cables :    Autoglasma,  Rand,  London. 
Autoglasma,  Pittsburg,  Pa. 
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TORPEDO  TANK 

and 

WASP-SHAPE  FURNACES 

(Designed  under  Moorshead's  Patent  No.  227,939) 

Constitute  the  LATEST   PROGRESS   in  Tanks. 

INCREASE  LIFE  OF  BLOCKS 
Avoid  stagnant  metal. 

Save  fuel  as  the  corners  do  no  melting. 
Ensure  smooth  running. 

By  arrangement  with  Messrs.  U.G.B.,  I  can  now  supply  customers  in  Great  Britain  and 
Ireland  with  these  modern  types,  WHICH  ARE  SUPERSEDING  THE  OLD  SQUARE  TANKS 
ATMESSRS.  U.  G.  B.  Co/s  UP-TO-DATE  WORKS  AT  CHARLTON  &  ST.  HELENS, etc. 

Send  for  full  particulars  and  let  mc  quote  for  altering  your  old  ianki. 

TH.   TEISEN,  C.E., 

FURNACE  ENGINEER. 

20a,    TEMPLE    STREET,  BIRMINGHAM. 

Telephone:  Central  1806.                                                                                                             Trlci;'ans        T'lt    Bunt  n<;hiirn 
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The  thin  outer  crust  was  composed  principally  of 
nephelite  and  carnegieite  (the  high  temperature  form 
of  nephelite).  The  mean  index  of  refraction  of  the 
nephelite  was  1.510  +  .002,  which  is  somewhat 
higher  than  that  of  pure  nephelite  (Na20.Al203.2Si02) 
and  probably  indicates  that  other  substances  were  present 
in  solid  solution.  The  carnegieite,  in  its  microcline-like 
twinning  and  its  extinction  angles  resembled  pure  car- 
negieite (Xa20.Al203.2Si02),  but  its  mean  index, 
1. 533  +  . 005,  was  considerably  above  the  mean  index  as 
found  by  Bowen  (1.512).  The  increase  in  the  iiidices 
of  the  carnegieite  was  probably  also  caused  by  solid 
solution. 

The  notable  difference  in  the  constitution  of  the  crusts 
on  the  two  samples  of  brick  is  that  the  sample  from  re- 
generator No.  1,  operated  at  the  higher  temperature, 
contained  nephelite  only,  w'hile  the  sample  from  regen- 
erator No.  C,  operated  at  the  lower  temperature,  contained 
nephelite  and  carnegieite.  That  carnegieite,  the  high 
temperature  form  of  Xa20.Al203.2Si02,  should  fonn  only 
in  the  regenerator  operated  at  the  lower  temperature 
seems  unexplainable  until  it  is  remembered  that  sub- 
stances such  as  CaO.Al203.2.Si02  in  solid  solution  with 
Xa20.Al203.2.Si03  alter  the  nephelite-carnegieite  in\er- 
sion  temperature  profoundly.* 

It  seems  probable,  therefore,  that  the  appearance  of 
carnegieite  in  the  lower  temperature  regenerator  only 
is  due  to  the  differences  in  amount  and  kind  of  material 
in  solid  solution  in  Xa20.Al203.2Si02  in  the  two  samples. 

The  occurrence  of  nephelite  and  sometimes  carnegieite 
on  the  surface  of  refractories  above  the  gas  line  in  the 
cooler  portions  of  tank  furnaces  is  rather  frequent,  but 
so  far  nephelite  has  not  been  observed  on  refractories 
above  the  glass  line  in  the  melting  end  of  the  furnace. 
The  reason  for  this  may  be  found  by  considering  the 
course  of  the  attack  of  the  volatilized  alkalis  and  batch 
dust  alkalis  on  the  refractoiy.  The  first  material 
formed  will  be  low-  in  alkalis. f  It  will  have  a  softening 
point  which  is  probably  well  below  melting  temperatures 
in  the  glass  tank.  Excess  alumina  crystallizes  from 
this  molten  glass  as  corundum.  With  temperatures 
equal  to  those  of  the  melting  end  of  the  furnace,  the 
mobility  of  the  liquid  will  he  great  and  it  will  flow  away 
from  the  surface  of  the  brick  carrying  corimdum  crj^stals 
with  it, J  and  consequently  there  will  be  no  opportunity 
for  silicates  containing  high  percentages  of  alkalis  to 
form.  If,  however,  the  temperature  is  in  the  neighbour- 
hood of  1200''  C,  the  viscosity  of  the  silicate  li(iuid  will 
probably  be  ^■ery  high,  and  the  liquid  will  remain  on  the 
surface  of  the  refractory  where  it  will  have  an  oyjpor- 
tunity  to  combine  with  more  of  the  alkalis.  The  result- 
ing product  may  be  nephelite  (or  carnegieite)  which 
has  a  melting  point  of  about  1.525°  C,  well  above  the 
temperatures  in  the  cooler  portions  of  the  tank. 

It  is  evident,  therefore,  that  in  the  cooler  portions 


*  Bowen,  Amer.  Jour.  Sci.,  33  (4),  560  (1912). 

tA  glass  with  an  approximate  composition  of  R^O.AUOj 
5SiOj  is  often  found  on  the  surfaces  of  glass  refractories  in  glass 
furnaces. 

I  Frozen  drops  of  this  liquid  containing  corundum  crystals 
have  been  observed  hanging  from  the  faces  of  clay  refractories 
in  furnaces  torn  down  for  repair. 


of  the  furnace  protective  crystalline  formations  may  be 
built  u])  on  the  siu'faccs  of  refractories,  with  fairly  high 
alumina  content  (50-75  per  cent.)  while  in  the  hotter 
portions  the  same  refractories  may  be  corroded  away. 

Summary. 

The  microscopic  examination  of  two  samples  of  high 
alumina  refractory  brick  used  in  glass  furnace  regenera- 
tors shows  that  the  deposits  formed  on  their  surfaces 
are  composed  }irincipally  of  nephelite  and  carnegieite, 
the  low  and  high  tcmj)erature  forms  of  XaaO.AljOg. 
2.Si02,  and  corundum.  Xephelite  and  carnegieite  pro- 
bably form  only  in  those  parts  of  glass  furnaces  where  the 
temperature  is  considerably  lower  than  that  required 
to  melt  the  glass.  These  data  as  well  as  those  reported 
elsewhere*  indicate  that  corundum  may  be  formed  in 
the  melting  end  of  the  furnace. 

*  Insley,  Jour.  Amer.  Ceram.  Soc,  7,  589  (1924). 

 ooo  

POTTERY  AND  GLASS  AT  THE  FAIR 

Daily  Booking  of  Space  despite  Handicaps. 

Desjiite  the  serious  effects  of  the  coal  stoppage, 
applications  for  space  in  the  London  Section  of  the  British 
Industries  Fair,  which  is  to  be  held  at  the  White  City 
from  February  21st  to  March  4th  next,  have  been 
reaching  the  Department  of  Overseas  Trade  daily.  The 
total  area  applied  for  already  amounts  to  more  than 
the  whole  area  occupied  at  the  last  Fair,  and  there  is 
every  indication  that  additional  buildings  will  have  to 
be  linked  up  with  those  previous^  used.  Early  arrange- 
ments will  have  to  be  made  for  any  such  extension, 
however,  and  firms  are  advised  to  make  their  require- 
ments known  at  once. 

 <sx>o  

THE  POTTERY  AND  GLASS  TRADES 
BENEVOLENT  INSTITUTION. 

The  following  assistants  have  satisfied  the  examiners, 
and  are  certified  as  passing  the  P'irst  Course  Examination, 
and  the  Board  of  Management  are  issuing  to  them  a 
Certificate  of  Merit,  which  carries  with  it  the  special 
privilege  of  being  taken  for  a  week,  free  of  cost  to  them- 
selves, to  the  Potteries  and  the  glass  areas  to  see  the 
actual  )irocesses  used  in  the  two  industries  : — 

Mr.  Reginald  Reynolds  (of  Mr.  J.  O.  Roberts,  Basing- 
stoke), Miss  F.  K.  Wheeler  (of  Whiteleys,  Ltd.,  London), 
Mr.  W.  A.  Smith  (of  T.  Goode  &  Co.,  Ltd.,  London), 
Mr.  A.  G.  Moors  (of  J.  J.  Davies  &  Son,  Xewbury), 
Mr.  H.  A.  Howe  (of  T.  Goode  &  Co.,  Ltd.,  London), 
Miss  E.  A.  Kay  (of  Dovles,  Ltd.,  Leeds),  Miss  G. 
Bradficid  (of  Barrett  &  Co.,  Cambridge),  Miss  A.  E. 
Gonnella  (of  Treron,  Ltd.,  Glasgow),  Miss  L.  Corser  (of 
Hayward  &  Co.,  Manchestci  ),  and  Miss  Louise  Wade  (of 
Whiteleys,  Ltd.,  London). 
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An  Oil  Burning  Installation  for  use  in  the 

Glass  Industry. 


The  application  of  a  suitable  oil  burning  installation 
to  the  requirements  of  the  glass  industry  a)id  tlie  dis- 
covery of  the  ideal  burner  for  that  purpose  presents  a 
number  of  interesting  features. 

The  conditions  which  an  oil  burner  has  to  satisfy  may 
be  divided  into  those  common  to  all  forms  of  combustion 
]ilant,  and  those  peculiar  to  the  glass  industry. 

The  general  conditions  include  the  following  : — (]  ) 
Absolute  atomization  of  the  oil  by  the  burner  itself 
before  combustion  begins  to  take  place,  using  the 
minimum  energy,  in  the  form  of  compressed  air,  for 
this  purpose.    (2)  Complete  combustion  of  the  resvdting 


design  of  the  exit  passages  would  ap])ear  to  become 
rather  complicated.  But,  fortunately,  this  difficulty 
can  be  solved  as  a  simple  mathematical  problem. 

Taking  these  facts  as  working  basis  and  after  practical 
difficidties  had  been  eliminated  by  a  series  of  experi- 
ments, burners  are  now  being  produced  which  fulfil  the 
specified  conditions.  The  nozzles  of  these  burners  are 
designed  to  produce  flames  of  definite  angles,  and  the 
accomi^anying  photographs  clearly  show  that  this  can 
be  done.  These  flames  were  produced  by  a  burner  of 
the  same  size  in  each  case,  the  angles  of  the  nozzles 
being  respectively:  (i)  60°,  about  one-third  capacity  ; 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


oil-mist,  by  means  of  a  clean  flame,  nowhere  in  contact 
with  the  brickwork  and  making  no  smoke.  (3)  A 
design  so  arranged  that  (i)  a  burner  can  be  constructed 
to  "  fit"  any  size,  shape,  or  tyj)e  of  furnace,  and  (ii)  a 
flame  suitable  for  each  particular  job  can  be  produced. 
(4)  F.ase  of  adjustment,  flexibility,  and  absohite  relia- 
bility. 

But  the  conditions  of  the  glass  industiy  demand  tliat 
the  burner  besides  producing  a  clean  and  smokeless  flame 
shall  be  able  to  maintain  the  furnace  at  an  even  tem- 
perature of  at  least  1200°  C. 

Atomization  in  itself  presents  no  great  difficulty,  but 
when  once  it  has  been  obtained  the  oil-mist  must  be 
allowed  a  perfectly  uninterrupted  exit  from  the  burner 
as  otherwise  the  atomization  will  be  ruined  by  the  fine 
mist  coalescing  into  large  drops  of  oil. 

If  it  is  intended  to  produce  a  flame  of  given  shape  the 


(ii)  60°,  full  on  ;  (iii)  50°  ;  and  (iv)  30°.  This  angle  is 
clearly  visible  in  the  oil-mist.  The  flames  were  burnt  in 
the  oi)en,  and  the  exposure  of  the  camera  was  1-1 000th 
of  a  second,  which  gives  an  idea  of  the  actual  construction 
of  the  flame.  The  oil  used  was  a  standard  commercial 
fuel  oil. 

As  already  stated  a  clean  and  smokeless  flame  is 
absolutely  essential.  That  this  is  the  case  is  clearly 
indicated  in  Fig.  (v),  which  shows  a  wide-angle  burner 
burning  in  a  furnace  at  about  a  quarter  load.  The 
following  should  be  noted  : — (1 )  The  flame  is  not  actually 
in  contact  with  the  nozzle  and  therefore  the  nozzle 
does  not  get  over-heated.  (2)  The  flame  is  clean  as  the 
front  of  the  burner  can  be  seen  behind  it.  (3)  This 
])icturc  was  taken  from  the  far  end  of  the  furnace,  prov- 
ing the  entire  aliscncc  of  smoke. 

Figs.  (\\),  (\  ii),  (viii)  give  some  idea  of  the  flexibility 
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of  the  burner  :  the  burner  and  nozzle  and  the  position 
of  the  camera  were  the  same  in  each  case.  The  hirgest 
flam?  measured  about  -i  i'eet  in  length  and  the  smallest 
about  6  inches.  The  exposure,  about  l-50th  of  a  second, 
shows  the  flame  as  it  appears  to  the  eye. 


Fig.  5. 


The  vacuum  on  the  oil  supj)ly  produced  by  these 
nozzles  can  be  as  much  as  8  lbs.  per  sq.  inch  (approx. 
16  inches  mercurs  ),  and  because  of  this  it  is  unnecessary 
to  have  a  head  of  more  ti:;;ii  6  feet  on  the  oil. 


It  should  be  realised  that  whatever  method  be  used 
the  amount  of  energy  re(|uired  to  break  down  the  skin 
tension  of  the  oil  and  to  atomize  it  comjiletcly  is  approxi- 
mately constant.  It  is  well  known  that  the  overall 
elficiency  of  a  low-pressure  blower  is  not  comparable 
with  that  of  an  air-compressor.  The  reliability  of  a 
modern  compressor  is  above  reproach,  and  it  is  lor  these 
reasons  that  high  pressure  air  is  ])referred  for  l)lowing 
these  burners. 

Whilst  on  this  subject  of  the  use  of  comj)ressed  air 
for  oil  burners,  a  few  authoritative  figures  as  to  the 
volume  of  air  retjuired  for  this  purpose  may  be  of 
assistance  to  many  engineers  and  others  who  are  con- 
fronted with  the  ditticulty  of  being  uncertain  as  to  the 
quantity  of  air  per  minute  they  must  allow  for  when 
putting  in  an  oil  fuel  installation.  Of  course  it  must  be 
understood  that  this  compressed  air  is  that  used  for  the 
atomization  of  the  oil  and  does  not  include  that  necessary 
for  combustion,  which  in  the  case  of  glass  works  is 
genei'ally  jire-heated  by  means  of  the  hot  waste  gases 
from  the  furnace. 

The  quantity  of  air  recpiired  varies  with  the  tyjjc  of 
burner  installed,  but  with  the  ty]:e  described  in  these 
notes,  due  to  the  arrangement  of  the  fihri  screw,  swirler, 
etc.,  this  volume  is  reduced  to  a  minimimi.  The  basis 
upon  which  the  calculations  are  based  is  one  cubic  foot 
of  free  air  per  minute  at  25  lbs.  pressure  per  gallon  of 
oil  per  hour.  Therefore,  a  burner  with  an  oil  consumj)- 
tion  of  30  gallons  per  hour  would  require  30  cubic  feet 
of  free  air  per  miiuite  at  2.5  lbs.  i)ressvu'e. 


Fig.  6. 

These  burners  are  designed  to  work  at  an  air  pressure 
of  anytliing  above  20  lbs.  per  sq.  inch,  the  amount  of 
air  which  they  use  is  small  and  the  supply  could  be 
incorporated  with  the  existing  compressed  air  system. 


Fig.  7.  Fig.  8. 

Tliis  ligure  is  very  con.servative,  as  recent  tests  have 
shown  that  in  actual  operation  the  air  consumj^tion 
figure  is  somewhat  less  than  that  stated,  as  a  30  gallon 
jier  hour  burner  retpiired  23  cubic  feet  of  free  air  per 
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THE   LONDON  LEAD 
OXIDE  Co.,  Ltd. 

Offices:  107,  Bishopsgate,  LONDON,  E.C.2 

Telephone  No.  :   London  Wall  4527- 
Tele.  Address  :  "  Londoxid,  Ave,  London. 

Works  :  Royal  Pier  Rd.,  GRAVESEND,  Kent. 

Telephone  No  :  Gravesend  112. 
MANLFACTURERS  OF 

GENUINE   ENGLISH  REFINED 

GLASSMAKERS' 

RED  LEAD 

Buyers  who  wish  to  obtain  the  very  best 
material  at  the  lowest  price  should  write 
for  samples  and  particulars. 


SILLIMANITE 
BRICKS 


FOR  GLASS  WORKS 
SILICA  BRICKS  &  REFRACTORY  GOODS 

PICKFORD,  HOLLAND  &  C?L? 


SHEFFIELD. 


Vitreous 
Enaniel 
Colours. 

Stains  for 

Glass. 

Oxides  for 
Colouring 
Glass  Mrtal. 


Sele 


Metal. 


Selenate  and 
Selenite  of 
Soda. 


Limespar. 

Phosphate 

of  Lime. 

Nitrate  of 


Nitiate  of 

Potash. 

Opavetro  for 

Opacifying 
Class. 

Alumina, 
Oxide  and 

Hydrate. 


SILLIMANITE 

The  High  Temperature  Resisting 
Refractory  Material. 

(Softening  Point  above  1800°C.). 

Supplied  ground  from  - 1 0  mesh  to  - 1 00  rr  esh. 
For  all  bricks,  blocks,  flue  linings,  siege 
coverings,  and  glasshouse  pots  and  rirgs. 


For  the  convenience  of  users  who  desire 
to  have  sillimanite  ready  prepared  with 
binder,  the  followirg  mixtures  are  also 
supphed  dry  or  ready  for  use : — 

Slip,  Pot  and   Ring  Mixtures. 

(Frof.  W.  E.  S.  Turner's  Formulae!. 

Tank  Block,  Brick  &  Pot  Mixtures. 

(Mr.  W.  J.  Rees'  Formulae). 

Siege  Mixture. 

(Glass  Research  Association's  Formula). 

For  lining  the  floor  siege  of  pot  furnaces 
and  general  purposes,  patching,  etc. 


The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK. 

791,  SALISBURY  HOUSE. 
LONDON  WALL.  LONDON.  E.C.2. 

Telephone  Number    -    London  Wall  4825. 

Telegrams  -    PLATOONS.  LONDON. 
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Diagrammatic  Section  through  Burner. 
Method  of  Fixing. 


minute  at  3.5  lbs.  pressure,  or  0.75  eubic  feet  per  gallon 
oil  per  hour. 

Conning  now  to  the  design  of  the  burners,  Fig.  9 
gives  a  diagrammatic  section  through  the  burner. 
It  will  be  noticed  that  the  nozzle  consists  of  three 
parts:  the  choke,  the  swirler  and  the  film  screw. 
Grooves  are  machined  in  the  periphery  of  the 
swirler;  these  grooves  controlling  both  the  quantity 
and  direction  of  the  air  flow,  also,  the  width  of  the 
resulting  flame  is  determined  by  the  angle  of  the  grooves 
relative  to  the  centre  line  of  the  swirler.  The  oil  passes 
through  the  centre  of  this  swirler  and  the  hollow  stem 
of  the  film  screw.  It  then  passes  radially  between  the 
underside  of  the  film  screw  head  and  the  end  of  the 
swirler  in  the  form  of  a  film,  and  is  here  met  by  the  air 
that  has  passed  along  the  grooves  of  the  swirler.  It  is 
at  this  point  that  atomization  commences,  and  the 
outlet  of  the  burner  is  of  special  design  in  order  to  allow 


ready  atomization  without  interference  with  the  direction 
of  flow  of  the  oil  mist. 

It  will  be  noticed  that  no  small  jets  are  used,  but  in 
spite  of  this  the  atomization  is  so  complete  that  the 
resulting  mist  will  remain  in  suspension  for  a  considerable 
period,  and  therefore  facilitates  lighting  and  ensures 
freedom  from  carbon  deposit. 

Before  it  leaves  the  works  each  nozzle  is  machined 
to  the  right  setting  so  that  there  is  no  chance  of  subse- 
quent wrong  asseml)ly. 

All  adjustments  of  oil  consumption  are  effected  solely 
through  the  oil  valve,  which  gi\'es  a  range  of  from  full 
load  to  less  than  half. 

We  are  indebted  to  Messrs.  I^aidlaw,  Drew  &  Co., 
Gilmour  Street  (Simon  Square),  Edinburgh,  the  de- 
signers and  matujfacturers  of  these  burners,  for  their 
permission  to  reproduce  the  photographs  and  di'awings. 
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Many   Glass  Manufacturers 
have   PROVED  the 
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dealing  with  Manganese  Ore, 
Limestone,  Saltcake,  Gullet, 
etc.,  etc. 

Materials  always  remain 
GRANULAR  irrespective  of 
size. 

FRANK  MANSFIELD  &  CO., 

9,  REDCROSS  ST.,  LIVERPOOL. 


Telegrams  : 

PRECEDENCE,  LIVERPOOL. 


Telephone  : 
4925  BANK 
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"  BROOM  WADE " 


AIR  COMPRESSORS 

BRITISH    AND  BEST 

FOR     ALL  DUTIES. 


BROOM  &  WADE,  Ltd.,  HIGH  WYCOMBE. 


The  New  O^Neill  No.  44 
Blowing  Machine. 

A  well-built,  high  speed  blowing 
machine  with  a  range  from  6  oz. 
to  40  oz.  in  capacity.  Operating 
speeds  up  to  23  per  minute 
depending  on  the  class  of  ware 
being  made.  Have  our  London 
representative  give  you  the  details. 

THE   O'NEILL   MACHINE  CO., 

TOLEDO,   OHIO,  U.S.A. 

LONDON  OFFICE :  10  SAVOY  ST.,  STRAND,  LONDON.  W.Ci. 

Telephone:    Gerrard  7190.  Telegrams  and  Cables:    Oncillany,  Rand,  London. 
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FEDERATION  OF  BRITISH  INDUSTRIES 
TRADE    REPORT   AND  FORECAST. 


British  industry,  after  settling  down  to  tlic  new 
position  of  affairs  created  by  the  coal  stojipage,  has 
shown  surprisingly  small  indications  of  further  deterior- 
ation. If  anything,  there  has  been  an  improvement 
from  the  lowest  level.  Attention  may  be  called  to  the 
contrast  between  the  situation  in  the  "  minor trades 
and  that  in  the  principal  basic  industries.  This  is 
indicated  both  in  the  charts  of  business  conditions  and 
cmplo\nnent  as  well  as  in  the  tables  given  in  the  F.B.I, 
barometer. 

The  foreign  trade  figures  for  retained  imports  of  raw 
materials,  exclusive  of  coal,  during  the  strike  months, 
appear  to  have  been  not  less  in  ^•olume  than  in  the 
corresponding  period  of  1925,  though  some  reaction  was 
noticeable  in  imports  d\iring  September ;  the  latter 
movement  being  probably  due  to  the  accumulation  of 
stocks  owing  to  the  reduced  level  of  production.  This 
seems  to  indicate  thai  sufficient  stocks  should  be  in  hand 
to  enable  industry  to  meet  the  accumulation  of  orders  for 
finished  goods  on  the  resumption  of  work. 

Exports  of  manufactures  were  substantially  on  the 
same  level  in  September  as  in  August,  with  some  im- 
provement over  the  second  quarter,  the  activity  in  the 
minor  trades  having  prevented  our  exports  falling  as 
much  as  might  have  been  anticipated. 

Prices. 

The  chart  of  international  business  conditions  shows 
that  the  downward  movement  of  gold,  wholesale  prices, 
and  the  cost  of  living  which  has  been  proceeding  through- 
out the  year  is  diminishing  in  intensity,  though  it  is 
not  easy  to  determine  how  far  this  movement  is  due  to 
trade  cycle  influences  rather  than  to  the  disorganisation 
of  trade  and  price  relations  resulting  from  a  continuance 
of  monetar)^  instability  in  certain  important  European 
countries,  or  to  difficulties  in  obtaining  adequate  gold 
reserves  in  others,  while  in  America  the  former  has 
no  doubt  been  the  predominating  influence.  In  Europe, 
on  the  other  hand,  currency  fluctuations  have  been  such 
a  marked  feature,  notably  in  France,  Belgium  and  Italy, 
that  all  indications  of  trade  cycle  fluctuations  have  been 
obscured.  The  rapid  appreciation  of  the  currencies  of 
these  three  countries  during  the  past  quarter,  together 
with  the  publicly  avowed  intentions  of  their  Govern- 
ments either  to  stabilise  or  pursue  a  policy  of  deflation, 
must  involve  a  readjustment  upwards  of  their  production 
costs  and  wages,  a  movement  which  should  do  much  to 
reduce  their  competitive  power  in  foreign  markets  in 
the  immediate  future.  At  the  same  time,  implying  as 
they  do  a  temporary  depression  of  trade,  these  readjust- 
ments must  act  as  a  retarding  influence  on  the  recovery 
of  world  prices.  They  must  also  react  indirectly  on 
American  prices,  where  there  is  already  a  tendency  for 
agricultural  prices  to  be  out  of  adjustment  with  indus- 
try, a  movement  which,  if  continued,  may  encourage 
further  liquidation. 

Money. 

The  Clearing  Banks  figures  for  the  past  quarter  show 
a  steady  decline  in  deposits,  whilst  advances  have  been 


maintained  at  a  level  above  that  of  last  year  and  about 
the  same  as  that  of  the  second  quarter.  Tax  collection 
and  the  encroachment  on  bank  balances,  due  to 
diminished  national  incoinc,  have  no  doubt  caused  a 
decline  in  deposits,  whilst  accommodation  on  a  large 
scale  has  been  necessary  to  tide  industry  and  commerce 
over  its  present  difficulties.  In  view  of  the  fact  that 
advances  now  represent  53.8  per  cent,  of  deposits,  the 
question  whetlicr  the  banks  will  be  able  to  ]iro\  ide  the 
additional  accommodation  required  if  trafle  expands  in 
the  near  future  becomes  one  of  increasing  importance, 
especially  as  it  may  well  be  that  the  first  trades  to  expand 
li'ill  not  be  those  which  are  at  the  present  receiving  the 
major  part  of  the  available  accommodation. 

The  question  of  the  adequacy  of  the  supply  of  bank 
credit  raises  problems  of  great  comjilexity,  as  it  involves 
a  consideration  not  only  of  the  sufficiency  of  the  supply 
of  gold  for  the  bank  reserves  of  all  gold  using  countries, 
but  also  of  our  future  central  banking  policy.  These 
problems  are  exhaustively  discussed  in  what  will  prol)- 
ably  come  to  be  regarded  as  the  most  notable  document 
on  central  banking  issued  since  the  War.  Namely  the 
Minutes  of  the  Evidence  of  the  Indian  Currency  Com- 
mission. One  of  the  outstanding  points  which  emerges 
from  this  evidence  is  the  possibility  of  a  world  shortage  of 
gold,  arising  partly  from  the  inadequacy  of  the  present 
annual  output  of  new  gold,  and  partly  from  the  official 
declaration  of  the  representatives  of  the  United  States 
Federal  Reserve  Board  that  the  ^'ast  quantity  of  gold 
which  accumidated  in  their  coinitry  during  and  since 
the  War  is  not  regarded  as  superfluous  ;  that  is  to  say, 
there  is  little  of  it  to  spare  for  the  rest  of  the  world. 

Although  the  evidence  laid  before  the  Commission 
was  more  concerned  with  the  future  than  the  immediate 
present  it  may  well  be  that  the  pressure  of  this  impend- 
ing shortage  is  already  being  experienced.  With  so 
many  countries  either  in  the  process  of  stabilising  their 
currencies  on  a  gold  basis,  or  contemplating  it,  the 
pressure  on  available  gold  supplies  must  be  very  great. 
Just  as  the  drain  of  gold  into  the  Dutch  Indies  last  year 
made  our  return  to  the  gold  standard  appear  unduly 
precipitate,  so  the  absorption  of  gold  by  India  and 
Germany  during  the  cin-rent  year  must  be  adding  to  our 
difficulties  at  the  present  juncture. 

Forecast  (Fourth  Quarter,  1926). 

The  obscurity  of  the  international  trade  position  has 
been  deepened  by  the  continuance  of  the  coal  stoppage 
into  the  time  of  year  when  normally  preparations  are 
made  for  replenishing  raw  material  stocks  and  placing 
long  term  contracts.  The  coal  stoppage  must  seriously 
interfere  with  these  operations,  and  involve  some  modi- 
fication of  previous  estimates  of  the  magnitude  and 
quality  of  the  revival  of  trade  expected  to  follow  a  settle- 
ment. It  is  no  longer  possible  to  assume  that  all 
industries  will  participate  in  the  movement  to  the  same 
extent  as  they  would  have  done  had  there  been  an 
earlier  settlement,  as  it  is  probable  that  certain  of  the  • 
changes  in  the  trend  of  our  trade  as  a  whole,  and  in  the 
future  relative  level  of  pros])erity  of  the  component 
industries,  will  have  been  accelerated. 

So  far  as  the  general  world  position  is  concerned,  the 

{Continued  on  page  526. 
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AIR  COMPRESSORS 
&    VACUUM  PUMPS 


As  Illustrated 
in  5  sizes 

from 
10  to  80 
cubic  feet  per 
minute 

Other  types 
Larger  sizes 

Any  Pressure 
or  Vacuum 


LACY-HULBERT  &  CO.,  LTD. 

BOREAS  WORKS,  EEDDINGTON 
Nr.  CROYDON,  Surrey 
Telephone:  CROYDON  1698. 


Moulds 


Machined  to  specification  from 
finest  crucible  chilled  castings 
by  highly  skilled  craftsmen; 
our  works  equipment  ensures 
accuracy  and  superiority  of 
finish. 

Specialties — 

Mould  equipment  for  Lynch, 
Miller,    O'Neill     and  other 
Automatic  Machines. 
Glassworks    Patterns,  Crucible 
Iron  Castings. 

Ali.    Orders    Executed  Promptly. 


Johnson  Radley  &  Sons,  Ltd., 

Chesney  Works,        Hunslet,  LEEDS. 

Telegrams — Moulds,  I<keds.  Telephone — I<eeds  21354. 


TECHNICAL  BOOKS. 

The  following  are  of  special  interest : — 

A  TEXTBOOK  OF  GLASS  TECHNOLOGY. 

Hodkin  &  Cousen.    551  pp.    251  Illustrations. 
42/-  net. 


MODERN  GAS  PRODUCERS. 

\.  K.  Kambush.     545  pp.    356  Illustrations. 
55/-  net. 


THE   FLOW   OF   GASES   IN  FURNACES. 

Groume-Grjimailo.  397  pp.,  including  Appendix  on 
Furnace  Design. 
27/6  net. 


OIL  FUEL. 
Its  Supply,  Composition  and  Application. 

E.  Butler.  4th  Edition.   310  pp.    158  Illustrations, 
12/6  net. 


INDUSTRIAL  FURNACES. 

W.  E.  Trinks.    Vol.  1.   2nd  Edition. 
22/6  net. 

Vol.  II.    405  pp.    292  Illustrations. 
27/6  net. 


THE  DECIMAL  PLATE  AND  SHEET  GLASS 
CALCULATOR. 

Samuel  S.  Lindsay, 
Comptroller  of  the  Pittsburgh  Plate  Glass  Company. 
29/6  net. 

One  large  glass  company  estimate  they  are  saving 
£600  a  year  in  one  department  by  the  use  of 
this  book. 


ANY  Technical  Book  can  be  obtained  from— 

GLASS  PUBLICATIONS,  LTD., 

Talbot  House  Arundel  Street, 
Strand,    LONDON,  W.C.2. 

Telephone  :  Central  5985. 
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The  Economic  Manifesto  and  Empire  Trade. 

(By  our  city  CORRESPONDENT.) 


The  most  important  events  of  the  past  month  (apart, 
of  course,  from  the  serious  coal  trouble)  have  been  the 
International  Bankers  Manifesto  and  the  Imperial 
Economic  Conference.  The  former,  no  doubt,  was  timed 
for  publication  to  coincide  with  the  opening  of  the 
latter. 

The  manifesto  has  been  termed  a  "  Bankers"'  mani- 
festo owing  to  the  fact  that  the  most  prominent  of  the 
world's  bankers  figure  among  the  signatories,  and  they 
may  have  been  the  main  inspiration  of  the  document ; 
but  there  are  other  names  of  great  importance  in  the 
list.  For  example,  Sir  Arthur  Balfour,  of  Sheffield, 
who  is  Chairman  of  the  Board  of  Trade  Committee  on 
Lldust^^■  and  Trade  which  was  set  up  in  July,  1924,  and 
conducted  such  an  exhaustive  survey  of  the  position 
and  prospects  of  British  industr}-  and  commerce  ;  Lord 
Weir  ;  Mr.  Douglas  Vickers  ;  Sir  Glynn  West  ;  Lord 
Inchcape  ;  Sir  J'rederick  Lewis  ;  and  Col.  Vernon 
Willey  (ex-President  of  the  Federation  of  British 
Industries). 

Broadly  speaking,  the  argimient  of  the  manifesto  is 
that  Europe  is  committing  suicide.  It  is  jiopular  to 
contrast  the  prosperity  of  protectionist  America  with 
the  embarrassments  of  free-trade  Britain,  but  the 
declaration  points  out  that  what  we  call  America  is 
a  vast  confederation  of  States  with  immense  internal 
resources  and  with  no  Customs  barriers  or  trade  in- 
hibitions betAveen  its  various  States.  On  the  other 
hand,  Europe,  which  finds  in  the  United  States  of 
America  such  a  serious  trade  ri\  al,  is  a  perfect  menagerie 
of  inter.ial  trade  restrictions,  tariffs,  embargoes,  licences 
and  all  the  rest  of  it.  Many  of  these  have  grown  up 
like  Jonah's  gourd  in  a  night — in  other  words,  since  the 
War.  The  wine  of  nationalism  has  gone  to  the  heads 
of  politicians,  and  the  result  is  an  extremely  serious 
interference  with  the  interchange  of  commodities  which 
is  vital  to  the  life  and  production  of  the  older  countries. 
The  situation  on  the  Danube  can  be  taken  as  an  object 
lesson  in  how  things  should  not  be  done. 

The  manifesto  does  not  single  out  any  one  country  for 
special  criticism.  We  are  all  in  it.  Even  Great  Britain 
cannot  be  acquitted  of  responsibility,  though  opinions 
may  differ  as  to  how  far  her  hands  have  been  forced  in 
the  matter. 

It  was  not  likely  that  the  manifesto  would  have  an 
enthusiastic  reception  in  any  jiarticular  country.  Everj' 
Government  will  play  for  position  and  may  shun  the 
risk  of  taking  the  lead  in  a  new  "  freedom  of  trade" 
policy.  In  the  presence  of  such  a  spectacle  as  the 
Spanisl)  embargo  on  British  steel,  Great  Britain  could 
hardly  admit  that  her  interests  would  be  served  by 
publicly  disclaiming  any  intention  to  increase  her 
tariffs. 

Meanwhile,  the  discussions  at  the  Imperial  Economic 
Conference  have  fortified  witli  fresh  arguments  that 
strong  body  of  opinion  in  this  country  which  sees  in 
Pjnpire  trade  a  way  out  of  the  dangers  which  threaten 


us.  The  ideal  held  out  appears  to  be  that  of  a  self- 
contained  Empire  amongst  whose  constituent  States 
there  should  be  the  utmost  freedom  of  trade,  while  a 
tariff  barrier,  if  necessary,  should  be  erected  round 
the  Empire  to  counter  the  tariff  barriers  of  America 
and  other  outside  countries.  It  is  suggested  that  an 
extension  of  the  principle  of  Imperial  Preference  would 
materially  help  to  bring  about  this  kind  of  economic 
position.  (Ob\iously  Iiii]icrial  Preference  can  only  be 
carried  further  if  Great  Britain  increases  the  number  of 
her  tariffs,  and  this  is  where  the  danger  lies.) 

But  the  problem  is  not  so  simi^le  as  it  appears.  The 
tariffs,  for  example,  which  Australia  has  been  so  busy 
erecting  do  not  seem  altogether  consistent  with  the  idea 
of  freedom  of  trade  Avithin  the  Empire.  It  may  be  quite 
true  that  there  is  a  substantial  ])reference  giA  cn  to  liritish 
goods,  but  this  is  of  little  helji  to  our  manufacturers  in 
cases  where  Great  Britain  happens  to  be  the  party 
mainly  concerned  in  manufacturing  seme  particular 
class  of  goods  affected.  The  higher  tariffs  against 
foreign  products  sometimes  merely  exist  on  paper,  for 
the  simple  reason  that  there  are  ]iractically  no  imports 
of  certain  goods  into  Australia  from  countries  other 
than  Great  Britain.  This  kind  of  thing  has  been  a 
trouble  amongst  the  older  countries.  Great  l^ritain 
may  get  what  is  called  most-favoured-nation  treatment, 
but  it  sometimes  happens  that  she  is  the  only  nation 
affected  by  some  duty  in  question  ;  and,  where  this 
penalises  her  exports  severely,  she  can  derive  small 
cximfort  from  knowing  that,  if  some  foreign  competitor 
entered  the  field,  he  would  be  confronted  with  a  still 
higher  tariff  in  the  market  he  was  approaching. 

Howev  er  this  may  be,  the  a\'eragc  British  manufac 
turer  is  bound  to  find  many  of  these  ])olitical  arguments 
purely  academic  in  their  interest.  What  he  wants  to 
know  is  the  likely  trend  of  events  in  the  near  future, 
and  on  this  point  it  is  tolerably  easy  to  speak,  so  far 
as  Great  Britain  is  concerned.  So  long  as  the  present 
Gov  ernment  remains  in  power  (and  possibly,  therefore, 
during  the  lifetime  of  the  next  Parliament  as  well  as 
this)  we  are  likely  to  see  an  increasingly  wide  expression 
of  what  may  be  called  the  spirit  of  nationalism. 
(Imperialism  being,  of  course,  nationalism  in  principle, 
though  on  a  large  scale.)  Tlie  '"Buy  British  Goods" 
campaign  is  certainly  making  headway,  and  the  ad\  ent 
of  the  Empire  Marketing  Board  will  giv  e  it  a  distinct 
fillip.  The  Merchandise  Marks  Bill,  which  will  probably 
be  on  the  Statute  Book  by  Christmas,  is  intended  to 
reinforce  this  policy  by  giving  the  public  an  opportunit}' 
of  discriminating  between  Empire  and  foreign  and  home 
production.  The  danger  lies  in  an  accentuation  of  the 
disease  which  is  diagnosed  in  the  Bankers'  Manifesto. 
If  our  purchases  of  Continental  goods  decline,  their 
power  to  buy  from  us  will  most  certainly  be  damaged, 
and  figures  as  to  our  exi^orts  to  the  Dominions  must 
not  be  allowed  to  mask  our  very  considerable  dej^end- 
ence  on  the  buying  jiower  of  our  Euroijcan  customers. 
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The  fact,  for  example,  that  British  goods  are  purchased 
by  the  population  of  New  Zealand  every  year  to  the 
extent  of  £17  per  head,  and  by  Australia  to  the  extent 
of  .£10,  whereas  the  average  of  European  countries  is 
very  much  smaller,  must  not  be  allowed  to  mask  the 
fact  that  the  populations  of  New  Zealand  and  Australia 
are  relatively  very  small.  It  has  been  observed  that 
the  Channel  Islands  purchase  oiu'  goods  to  the  extent 
of  £37  per  head  per  annum.  This  shows  the  fallacy  of 
comparisons  of  this  kind,  except  so  far  as  they  show  the 
desirability  of  increasing  the  iiojjulation  in  ]3ritish 
Dominions  whose  public  arc  such  large  potential  buyers 
of  our  goods.  The  United  States  may  only  purchase 
British  goods  to  the  extent  of  10s.  per  annum  per  head 
of  the  population,  but  this  means  a  much  bigger  pur- 
chase in  the  aggregate  than  the  Australasian. 

But,  of  course,  not  every  British  industry  is  similarly 
placed,  and  every  manufacturer  will  judge  the  position 
of  things  by  the  facts  and  needs  of  his  own  industry. 
The  glass  industry,  for  example,  is  bound  to  bank 
heavily  on  Dominion  markets  and  will  probably  feel 
encouraged  by  any  political  de\'elopments  which  seem 
to  promise  increased  advantages  to  its  overseas  sales. 

Pottery  Enquiry. 

The  links  between  the  glass  and  the  pottery  trades 
ha^'e  always  been  so  close  that  glass  manufacturers 
will  watch  with  interest  the  progress  of  a  new  Safe- 
guarding of  Industries  Enquiry  which  has  just  been 
appointed.  A  Committee  under  the  chairmansliip  of 
Sir  Philip  G.  Henriques  is  to  investigate  the  claim  of  the 
British  Pottery  Manufacturers  Federation  that  tableware 
of  ti'anslucent  pottery  shall  be  brought  within  the  scope 
of  a  Safeguarding  tariff.  It  is  understood  that  the 
application  is  made  by  the  Federatioii  in  behalf  of  the 
English  China  Manufacturers'  Association  of  Longton. 
The  china  industry  employs  normally  about  7,000 
people  and  complains  that  it  is  in  severe  distress  largely 
as  a  result  of  the  heavy  importations  of  china-ware  from 
Czecho-Slovakia  and  Germany.  Notice  of  opposition 
has  been  gix  en  by  the  China  and  Glassware  Section  of 
the  London  Chamber  of  Commerce,  whose  members 
ha\'e  briefed  Mr.  A.  S.  Comyns  Carr,  K.C.,  with  Mr. 
C.  F.  Entwistle  to  appear  for  them.  The  applicants  will 
be  represented  by  Mr.  Barnard  Faraday.  It  is  understood 
that  tlic  opposition  will  contend  that  imports  of  foreign 
tableware  are  in  bulk  not  much  more  than  half  what 
they  were  before  the  War,  and  that  therefore,  if  English 
china  is  being  displaced  on  the  market,  it  cannot  be 
attributed  to  abnormal  quantities  of  imports.  They 
will  say  that  the  main  reason  for  the  falling  off  in  the 
sales  of  I/Ongton  china  is  the  state  of  the  ]iurse  of  the 
buying  public,  which  has  opened  the  door  to  a  newly 
developed  sale  of  decorated  English  earthenware  tea- 
scts. 

The  cn(|uiry  is  to  open  on  November  15th,  and  will 
probably  be  complet(!d  by  the  middle  of  December.  It 
is  uiilikel}-  that  there  can  be  any  duty  imposed  at  any 
rate  before  tlie  next  April  Budget. 

Railway  Rates. 

The  proceedings  of  the  Railway  Rates  Tribunal  arc 
drawing  to  a  close.    A  last  disi)utc  is  taking  place  over 


the  percentage  increase  which  the  Companies  are 
entitled  to  charge  on  goods  traffic  over  and  above  the 
pre-war  figure.  At  present  the  rates  are  fixed  at  a  50 
per  cent,  increase.  The  Companies  claim  the  right  to 
make  it  60  per  cent.  At  present  it  looks  as  though  they 
may  have  their  way,  in  which  case  a  rise  in  the  case 
of  glass  freights  on  the  Railways  mav  be  looked  for  in 
1927. 

Proposed  Danish  Exhibition. 

In  the  Danish  press  there  has  been  a  propaganda 
campaign  in  favour  of  the  purchase  of  British  goods, 
and  the  Department  of  Overseas  Trade  has  now  been 
approached  by  the  Anglo-Danish  Society  in  London 
with  a  suggestion  that  this  propaganda  might  be  assisted 
by  an  exhibition  of  British  goods  in  Denmark.  The 
Society  offers  to  organise  such  an  exhibition  to  take 
place  in  Copenhagen  in  April,  1927,  provided  sufficient 
supjjort  is  forthcoming  from  United  Kingdom  manufac- 
turers of  goods  for  which  a  demand  exists  or  can  be 
created  in  Denmark.  It  is  understood  that  tentative 
arrangements  have  already  been  made  with  the  support 
of  a  number  of  prominent  Danish  business  men  and  that 
space  could  be  allotted  to  participating  British  firms  at 
a  low  inclusive  rate.  The  Society  feels,  however,  that 
it  cannot  go  further  with  the  matter  without  some 
assurance  that  adequate  support  is  likely  to  be  forth- 
coming from  our  exporters  and  that  a  representative 
display  can  be  created  for  each  industry  taking  advan- 
tage of  the  proposal. 

The  Department  of  Overseas  Trade  is  now  laying  the 
matter  before  various  organisations  of  manufacturers 
in  this  country,  and  it  is  possible  that,  in  spite  of  the 
very  large  number  of  exhibitions  which  oin-  manufac- 
turers are  now  called  upon  to  take  part  in,  there  will 
be  a  strong  effort  made  to  take  advantage  of  this 
proffered  co-operation  from  Denmark. 

♦  ♦  ♦ 

FEDERATION  OF  BRITISH  INDUSTRIES  TRADE 
REPORT  AND  FORECAST. 

[Contii'.ucd  from  page  523). 
two  most  im]iortant  dynamic  faetoi's  are  still  the  mone- 
tary situation  and  the  trend  of  world  prices.  In  regard 
to  the  former,  the  arrangements  made  by  Belgium  to 
stabiHse  her  currency,  together  with  the  a])parent 
determination  oi'  the  jircsent  French  Govcrmnent  to 
avoid  further  inllation,  and  the  deflationary  n^.ovement 
in  Italy,  are  favourable  factors  for  British  trade  ;  while 
om-  increasingly  adverse  trade  balance  is  an  unfavour- 
able one  as  it  necessitates  not  only  a  partial  embargo 
on  foreign  in^'estment  but  holds  out  in  addition  the 
possibility  of  an  active  restriction  of  credit. 

The  ))osition  in  regard  to  world  jirices  is  that  the  trade 
cycle  depression  which  has  lu  cn  in  i)r(  grcss  for  the 
greater  part  of  tlic  year  still  continues.  While,  luuler  more 
stable  monetary  conditions,  it  might  hecx])ccted  to  gi\  c 
way  at  an  early  date  to  an  expansion  of  trade,  thead\crse 
inftuenecs  referred  to  abo\'c  impose  serious  obstacles  ; 
and  son>c  further  liquidation  in  America  a})pcars  to  he 
called  for. 
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September  Trade  Returns. 


IMPORTS    OF    GLASS    AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 
Glass  Tubing  and  Rod  for  all  purposes...        ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware.  Ornamental 
Glassware) 

Plate  and  Sheet  Glass  

Optical  Glass  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  Jars            ...        ...        ...        ...  gross 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value  ...        ...        ...  f 

Quantities. 

Vai 

,UE. 

Monti 
30th 

1925. 

1  ended 
Sept. 

Nine  i 
ended  S( 

nontlis 
)th  Sept. 

Monti 
30th 

1  ended 
Sept. 

Nine  months 
ended  30th  Sept. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

678 
17,153 
68 

51,818 
103.643 

1 

111,809 
2,3^9 

624 
16,827 
44 

51,112 
111,825 

1 

116,724 
2  957 

4,893 
111,539 
215 

421,906 
833,373 

42 

949,147 
17,484 

5,033 
117,327 
138 

449,885 
986,012 

!6 

1,080,239 
25,t08 

4,915 
2,042 
42,825 
405 

144,080 
140,752 

121 

71,364 
7,363 

4,865 
2,057 
55,003 
384 

144,279 
159.233 

87 
79,697 
8,381 

45,349 
15,498 
294,519 
1,879 

1,155,234 
1,221,445 

3,441 
594  584 
54.674 

49,433 
16,848 
344,458 
1,071 

1,239,837 
1,314,441 

1,947 

665,266 
65,367 

413,857 

454,986 

3,386,623 

3,698,668 

EXPORTS    OF    GLASS    AND    GLASSWARE    (BRITISH  PRODUCTS). 


ScientiSc  Glassware  (except  Tubing  and  Rod)...  value 
Tubing  and  Rod  for  all  purposes  ...        ...  cwts. 

Illuminating  Glassware  ... 

Machinery  Glassware      ...        ...        ...  ... 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  '1  able  Glassware,  Ornamental 
Glassware) 

Plate  and  .Sheet    .  '' 

Optical  (other  than  worked  Elements,  e.g.  Lenses)  " 
Bottles  and  J  ars   ...        ...        ...        ...        ...  gross 

Manufactures,  not  elsewhere  specified  ...        ...  cwts. 


Total  Value 


£ 


QUANTIllES. 


Month  ended 
30th  Sept. 


1925. 


271 
441 

356 


3,705 
62,513 
3 

28,743 
614 


1926. 


367 
532 
144 


2,796 
59  563 
12 
22.351 
616 


Nine  months 
ended  30th  Sept. 


1925. 


2,558 
4,581 
3,275 


25,773 
607,287 
75 

250,644 
6,618 


1926. 


3,531 
4.583 
1.890 


22,930 
655,339 
66 

219,374 
6,502 


\'ALUH. 


Month  ended 
30th  Sept. 


1925. 


4,866 
1.687 
4,523 
2  319 


34,467 
113,985 
124 
29,638 
4.014 

195.623 


1926, 


5,633 
2,196 
4,969 
1,321 


29,936 
114,585 
307 
19.384 
3.914 


182.246 


Nine  months 
ended  30th  Sept. 


1925. 


60  710 
1 7  286 
42,730 
22  779 


236,996 
1,162,828 
1,924 
248,617 
32.906 


1,816,775 


1926. 


52,204 
21.024 
40,435 
14,762 


230,188 
1.198.368 
1,936 
206,771 
40,012 


U. 805.700 


EXPORTS  OF  GLASS  AND  GLASSWARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubmg  and  Rod)... 
Glass  Tubing  and  Rod  for  all  purposes 
Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware.  Ornamental 
Glassware) 

Plate  and  Sheet   .'. 

Optical  Glass  (other  than  worked  Elements,  e.g 
Lenses)   

Bottles  and  Jars 

Cb*s  and  filassware  not  elsewhere  specified 
  Total  Value  


V  alue 
cwts. 


gross 
cwts. 


Quantities. 


Month  ended 
30th  Sept. 


1925. 


241 


961 
118 


2,845 
10 


1926. 


319 


1,170 
87 

7 

639 
19 


Nine  months 
ended  30th  Sept. 


1925. 


1,360 
1 


6,796 
2,021 

33 
19,470 
53S 


1926. 


8 

1.653 
4 


6,843 
3,889 

37 
14,580 
388 


Vai<ue. 


Month  ended 
30th  Sept. 


1926. 


328 
1 

1,693 


6,268 
118 

11 

2,648 
87 


11,154 


1926. 


408 
3 

1,772 
4 


7,495 
188 

66 
903 
212 


11,051 


Nine  months 
ended  30th  Sept. 


1925. 


4,544 
167 
10,246 
26 


43,692 
2.901 

291 
17,432 
3.166 


82  455 


1926. 


4.235 
114 
12.475 
104 


46  045 
4  045 

382 
12  908 
2  4o4 


82,742 
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United  States  Patents. 

GRANTED  SEPTEMBER  14th,  1926. 
1,599,410.— ^Furnace   Control.      John   H.  Gilloolv, 
Sewickley,  Pa.    Filed  July  28,  1924.    Serial  No. 
728,589.    24  Claims.    (CI.'  236—15.) 
1.  The  method  of  controlling  furnace  combustion 
which  includes  causing  combustion  of  at  least  one  un- 
consumed  element  of  combustion  remaining  in  undiluted 
flue  gas  from  such  furnace,  and  utilising  the  resulting 
increased  temperature  of  the  flue  gas  to  control  the 
supply  of  an  element  of  combustion  to  the  furnace 
substantially  as  described. 

1,599,647. — Method  and  Apparatus  for  Making 
Sheet  Glass.  Henry  F.  Clark,  Belle  Vernon,  Pa., 
assignor  to  Window  Glass  Machine  Company, 
Pittsburgh,  Pa.,  a  Corporation  of  New  Jersey. 
Filed  July  22,  1924.  Serial  No.  727,442.  4  Claims. 
(CI.  49—47.) 


1.  Apparatus  for  making  sheet  glass  including  a  tunnel, 
through  which  drawn  glass  is  adapted  to  travel  a 
plurality  of  bars  extending  along  the  direction  of  travel 
of  the  glass,  and  means  for  imparting  to  spaced  points 
on  the  bars  similar  orbital  movements  whereby  the  bars 
are  at  times  in  contact  and  are  moving  with  the  glass 
and  at  other  times  are  out  of  contact  with  tlie  glass  and 
mo-\'ing  in  an  opposite  direction,  certain  of  said  bars 
being  out  of  time  with  other  of  said  bars,  the  mechanism 
being  arranged  to  maintain  the  glass  in  substantially 
one  plane  during  its  movement  along  the  bars. 
1,599,790. — Method  of  and  Apparatus  for  Delivering 
Masses  of  Glass  from  a  Furnace  to  a  Mould. 
Carl  Henry  Rankin,  Wellsburg,  W.  Va.,  assignor, 
by  mesne  assignments,  of  one-fourth  to  Charles 
James  Purdie  Pratt,   London,   England.  Filed 
September  11,  1920.    Serial  No.  40j9,69G.  50  Claims. 
(CI.  49—55.) 


receiving  a  charge  of  molten  glass  from  said  device  and 
for  delivering  the  charge  to  said  mould,  means  for  moving 
said  member  from  a  ehnrgc  receiving  to  a  charge  de- 


livering position  with  relation  to  the  mould,  and  for 
moving  the  member  with  the  mould  to  maintain  the 
charge  in  a  delivering  position  with  relation  to  the  mould, 
and  shears  moving  with  said  member  for  serving  the 
charge  from  said  member. 

1,600,195.— Mould  for  Glassware.  Karl  E.  Peiler, 
West  Hartford,  Conn.,  assignor  to  Hartford-Empire 
Company,  Hartford,  Conn.,  a  Corporation  of 
Delaware.  Filed  December  18,  1925.  Serial  No. 
76,210.   14  Claims.    (CI.  49—69.) 


p  — 
f  — 

m 

/- 

1 

1 

1.  A  mould  for  glassware  comprising  a  body  portion, 
a  funnel  associated  therewith,  and  means  for  cooling 
said  funnel. 

GRANTED  SEPTEMBER  21st,  1926. 
1,600,361.— Automatic  Discharge  Valve.  Carl  H. 
Rankin,  Wellsburg,  W.  Va.,  assignor,  by  mesne 
assignments,  of  one-fourth  to  Charles  James 
Purdie  Pratt,  London,  England.  Filed  December  6, 
1919.  Serial  No.  342,887.  21  Claims.  (CI.  49— 55.) 


1 .  The  combination  with  a  tank  for  molten  material, 
having  a  discharge  outlet  and  a  seat  around  said  outlet, 
of  a  plunger  movable  in  the  tank  toward  and  from 
said  outlet,  to  eject  material  therefrom,  and  a  tubular 
cut-off  member  surrounding  said  plunger  and  movable 
to  and  from  said  seat,  said  cut-off  member  ha^'ing  an 
opening  above  the  level  of  material  in  the  tank  to  admit 
gases  to  the  space  between  the  ])liingcr  and  said  member. 
1,600, 183.— Mechanism  for  Transferring  Ware  to 
Lehrs.    Michael  J.  Owens,  Toledo,  Ohio,  assignor 
to  The  Owens  Bottle  Comiiany,  Toledo,  Ohio,  a 
Corporation  of  Ohio.    Filed  Mav  11,  1923.  Serial 
No.  638,201.  21  Claims.   ((1.  49—47.) 
1.  Mechanism  for  conveying  bottles  or  other  glass 
articles  comprising  an  endless  conveyor,  rolls  mounted 
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to  rotate  on  horizontal  axes,  and  over  which  said  con- 
veyor runs,  and  holders  on  said  conveyor  running  around 
said  axes  and  shaped  to  receive  and  hold  articles  in  an 


upright  position  on  the  upper  lead  of  the  conveyor 
with  the  articles  projecting  upwardly  from  the  conveyor, 
said  holders  arranged  to  discharge  the  articles  as  they 
run  over  one  of  said  rolls. 

1,600,48-|.. — Furnace.  Michael  J.  Owens,  deceased,  late 
of  Toledo,  Ohio,  by  Hazel  O.  Beesch,  James  C. 
Blair,  and  .Tohn  H.  McXemey,  administrators, 
Toledo,  Ohio,  assignors  to  The  Owens  Bottle  Com- 
pany, Toledo,  Ohio,  a  Corporation  of  Ohio.  Filed 
September  20,  1924.  Serial  No.  738,778.  7  Claims. 
(CI.  49—54.) 


1.  The  combination  of  a  furnace  and  a  circulating 
system  through  which  air  for  combustion  is  circulated, 
said  furnace  comprising  a  wall  having  a  channel  there- 
through opening  directly  to  the  outside  air,  said  circulat- 
ing system  having  its  intake  at  said  channel,  whereby 
fresh  air  enters  directly  from  the  atmosphere  into  said 


channel,  is  heated  therein  and  is  drawn  from  thence 
into  the  circulating  system. 

1,600,488.— Means  for  Transferring  and  Guiding 
Glass  into  Moulds.  .John  F.  Rule,  Toledo,  Ohio, 
assignor  to  The  Owens  Bottle  Company,  Toledo' 
Ohio,  a  Corf)oration  of  Ohio.  Filed  April  29' 
1918.    .Serial  No.  231,328.    10  Claims.    (CI.  49— 5.) 


6.  The  combination  with  means  for  forming  gobs  of 
molten  glass  of  a  continuously  rotating  mould  table, 
moulds  thereon  brought  successively  to  charging  position 
beneath  the  gob  forming  means,  guides  moving  about  a 
stationery  axis  in  a  circular  path  eccentric  to  and 
overlapping  that  of  the  moulds,  and  means  to  impart 
to  the  guides  while  within  range  of  the  moulds,  a  radial 
movement  without  interrupting  their  movement  about 
said  axis,  to  thereby  cause  the  guides  to  register  with 
the  moulds  (luring  an  extended  portion  of  their  move- 
ment, said  guides  while  in  register  with  the  moulds 
being  beneath  said  gob  forming  means  in  position  to 
direct  the  gobs  into  the  moulds. 

1,000,962. — Apparatus  for  Discharging  Molten 
Glass.  Karl  E.  Peiler,  West  Hartland,  Conn., 
assignor  to  Hartford-Empire  Company,  Hartford, 
Conn.,  a  Corporation  of  Delaware.  Filed  May  5, 
192].    Serial  No.  467,177.    15  Claims.  (CI.  49—55.) 


1 .  In  apparatus  for  separating  molten  glass  into  mould 
charges,  a  container  lor  the  glass  provided  with  a  refrac- 
tory discharge  nozzle  and  an  insulating  jacket  around 
and  extending  approximately  to  the  discharge  end  of  the 
nozzle  to  conserve  the  heat  of  the  discharging  glass. 

GRANTED  SEPTEMBER  28th,  1926. 
1,601,2.31. — Flux  for  Enamel,  Glass  and  Ceramic 
Materials.  Henry  Blumcnbcrg,  Jr.,  Mcapa,  Nev., 
assignor  to  Stockholders  Syndicate,  I-os  Angeles, 
Calif.,  a  Corporation  of  California.  Filed  October 
13,  1924.  Serial  No.  743,472.  2  Claims.  (CI. 
106  36.2.) 

1.  A  flux  for  enamel,  glass  or  ceramic  compositions 
containing  lioron  phosphate. 

1,601,232. — Flux  for  Enamel  Compositions.  Henry 
Blumenberg,  .Jr.,  Moapa,  Nev.,  assignor  to  Stock- 
holders Syndicate,  Los  Angeles,  Calif.,  a  Corpora- 
tion of  California.    Filed  October  29,  1924.  Serial 
No.  746,680.    2  Claims.    (CI.  106—36.2.) 
1.  A  flux  for  enamel,  glass  or  ceramic  compound  con- 
taining alkali  metal  boron  phosphate. 
1,601,485. — Furnace-arch   Holder.      Lyle  Stockton 
AV)bott,  Chicago,  111.,  assignor  to   Chicago  Fire 
Brick  Company,  Chicago,  111.,  a  Corporation  of 
Illinois.  Filed  December  21 , 1 925.  Serial  No.  76,776. 
23  Claims.    (CI.  110—99.) 


1 .  In  a  device  of  the  character  described,  a  supporting 
member,  a  plurality  of  refractory  blocks  lying  side  by 
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side  and  engaging  said  sup}>orting  member  and  means 
for  yieldingly  holding  said  bloeks  in  engagement  with 
eaeh  other  eomprising  a  liair  of  members  slidably  engag- 
ing said  supporting  iiiember,  and  means  for  yieldingly 
urging  said  slidable  jnembers  toward  said  bloeks. 
1,601,523. — Apparatus    for    the    Manufacture  of 
Articles  in  Silica  Glass.    Henri  George,  Paris, 
France,  assignor  to  Soeiete  Anonyme   Quartz  & 
Silica,   Paris,   France,   a  Corporation  of  France. 
Filed  July  15,  1924..    Serial  No.  726,142,  and  in 
France  November  2,  1923.    3  Claims.    (CI.  49—1.) 


1.  An  apparatus  for  the  manufacture  of  articles  of 
silica  glass,  comprising  a  crucible  of  refractory  and 
electrically  conducting  material  adapted  to  recei\'e  the 
charge  to  be  melted,  a  housing  of  electrically  insulating 
material  si>accd  from  the  crucible  and  surrounding  the 
same,  an  electrically  insulating  and  heat  resisting  ma- 
terial filling  the  space  between  the  crucible  and  housing 
a  detachable  draw-plate  of  refractory  and  electrically 
conducting  material  closing  the  erucibie  at  its  lower  end, 
electrical  high  frequency  induction  means  for  simul- 
taneously heating  the  crucible  and  the  said  draw-plate, 
and  means  for  expelling  the  charge,  in  a  pasty  state, 
from  the  crucible,  through  said  draw-plate. 

2.  In  an  a]3paratus  for  drawing  tubes  according  to 
claim  1,  the  provision,  upon  the  cover  of  the  crucible, 
of  an  axial  tubular  member  extending  within  the  crucible 
from  one  end  to  the  other  and  bearing  upon  the  detach- 
able plug  closing  the  lower  end  of  the  erucibie,  said 
tubular  member  being  adapted  to  produce  a  bore  in 
the  charge  expelled  froni  the  erucibie. 
1,601,699.— Machine   for   Manufacturing  Marbles 

and  Similar  Articles.  William  J.  Miller,  Swiss- 
vale,  Pa.,  assignor  to  Vietoi-  J.  Greene,  Pittsburgh, 
Pa.  Filed  December  12,  1924.  Serial  No.  755,499. 
40  Claims.    (CI.  49— .33.) 


1 .  In  a  machine  lor  Ibnning  spherical  bodies,  the  com- 
bination of  a  pair  of  rolls  prox  idcd  with  helical  |)cripheral 
grooves,  the  axes  ol  tlu;  rolls  being  disposed  in  a  jilane 
oblique  to  the  horizontal,  and  means  for  rotating  the 


rolls,  the  upper  roll  moving  upwardly  at  the  working 
line  of  the  rolls. 

18.  In  a  machine  for  forming  s{)herical  bodies,  the 
combination  of  a  pair  of  rolls  provided  with  helical 
])eripheral  grooA'cs,  means  for  rotating  said  rolls,  and 
connections  whereby  the  angidar  relation  between  the 
axes  of  the  rolls  may  be  varied  while  the  driving  con- 
nections subsist. 

21.  In  a  machine  for  forming  spherical  bodies,  the 
combination  of  a  pair  of  rolls  provided  with  helical 
])eriphcral  grooves,  masses  of  the  material  to  be  formed 
being  fed  to  said  grooves  at  one  end  of  said  rolls,  means 
for  rotating  said  rolls,  and  means  in  addition  to  the 
friction  of  rotation  for  imparting  an  initial  rotary  mo^'c- 
ment  of  said  masses  after  their  deposit  in  the  grooves. 

GRANTED  OCTOBER  5th,  1926. 
1,601,836. — Forming  Machine.  Thomas  Stenhouse, 
Washington,  Pa.,  assignor  to  Hazel-Atlas  Glass  Co., 
Wheeling,  W.  Va.,  a  Corporation  of  West  Virginia. 
Filed  November  23,  1923.  Serial  No.  676,570. 
45  (laims.    {V\.  49—10.) 


4.  In  a  glass  forming  machine,  means  for  pressing  a 
glass  blank  and  means  for  injecting  a  cooling  medium 
for  cooling  selected  portions  of  the  blank,  said  cooling 
medium  having  a  free  exit  to  the  atmosphere. 

36.  In  a  glass  forming  machine,  a  rotary  table,  a  series 
of  sectional  neck  and  body  moulds  cai-ried  thereby,  said 
neck  moulds  being  open  at  the  charging  station,  a 
blank  mould  also  carried  by  the  rotary  table,  a  track  for 
elevating  the  blank  mould  to  its  pressing  position,  a 
carriage  onto  which  the  blank  mould  passes  after 
leaving  the  elevating  track,  a  supporting  arm  adapted 
to  support  the  blank  mould  during  the  pressing  opera- 
tion, means  for  withdrawing  said  arm,  and  means  for 
lowermg  the  carriage  when  the  ])ressing  operation  is 
completed. 

38.  In  a  glass  foiming  machine,  a  rotary  table,  a 
series  of  sectional  body  moulds  carried  thereby,  a  mould 
bottom  slidably  mounted  on  the  table,  a  reciprocable 
plunger  for  moving  the  mould  bottom  into  alignment 
with  the  body  mould,  and  a  cam  track  for  withdrawing 
the  mould  bottom  toward  the  periphery  of  the  table. 
1,601,902. — Sealing-off  Machine.  Cornclis  Bol,  Eind- 
hoven, Netherlands,  assignor  to  General  Electric 
Coni])any,  a  Corporation  of  New  York.  Filed 
February  14,  1924.    Serial  No.  692,853,  and  in 
Holland" March  19,  1923.    2  Claims.    (CI.  176— 2.) 
1.  In  a  device  of  the  character  described,  the  com- 
bination of  a  plurality  of  exhaust  heads  for  holding 
exhaust  tubes  side  by  side,  a  table  mounted  to  overhang 
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said  heads  and  to  reciprocate  along  said  tubes,  said  table 
being  heat  insulated  to  adapt  it  to  form  the  bottom  of 
an  oven  and  having  openings  through  which  said  tubes 
may  extend  above  the  table,  means  on  said  table  for 
fusing  said  tubes  near  the  top  of  said  table,  and  manually 
operable  means  for  at  will  reciprocating  said  table. 
1,602,012.— Glass  Mould.  Shay  W.  Gooch  and  William 
Kenton  Yonge,  Irwin.  Pa..  Filed  Februarv  3, 
1926.    Serial  No.  85,742.    5  Claims.   (CI.  49— 35.) 


1.  A  glass  mould  comprising  a  plurality  of  mould 
sections  pivotally  connected  at  their  ends,  a  series  of 
article  forming  depressions  in  each  of  said  sections,  a 
glass  receptacle  arranged  between  said  sections,  grooves 
arranged  in  said  sections  adjacent  the  depressions  and 
communicating  therewith,  and  means  to  force  the  glass 
from  the  receptacle  to  the  groo\'es  and  depressions, 
whereby  a  plurality  of  series  of  articles  will  be  formed, 
each  series  being  connected  to  a  boxing  formed  b\'  the 
grooves. 

GRANTED  OCTOBER  12th,  1926. 
1,602,926.— Glass -forming  Apparatus.  Frank O  Neill, 
Toledo,  Ohio.  Original  application  filed  August  19, 
1918.  .Serial  No.  250,488.  Divided  and  this  ap|)Ii- 
cation  filed  .January  10,  ]  922.  Serial  No.  528,264. 
39  Claims.    (CI.  49—9.) 


1.  Glassware  forming  mecliaiiisni  c()mi)rising  a  first 
rotatablc  carrier,  radially  disposed  guide  way  means 
mounted  thereon,  a  V)earing  permitting  movement  of 
the  guide  way  means  as  to  the  carrier,  n  sectional  first 
mould  mounted  on  the  radially  remote  portion  of  the 
guide  way  means,  means  reciprocaabic  in  the  guide 
way  means  in  addition  to  the  movement  of  the  guide 
way  means  as  to  the  bearing  for  opening  the  mould,  an 
actuator  as  to  which  the  guide  way  means  is  movable 
m  said  bearing,  said  actuator  being  operable  to  effect 
reciprocation  r)f  said  reciprocating  means  in  the  guide 
way  means,  a  second  carrier  eccentric  of  and  rotatablc 
relatively  to  the  first  carrier,  a  se(!ond  mould  on  the 
second  carrier  for  receiving  glass  from  the  o[)en  first 
mould  on  the  first  carrier,  said  second  carrier  mould 
l)emg  movable  with  the  second  carrier  to  approach 


said  o])en  moidd  on  the  first  carrier,  and  driving  means 
for  rotating  said  carriers  in  synchronism  to  bring  said 
moulds  simultaneously  toward  eacli  other. 
1,603,025. — Method  of  Moulding  Glass  and  Appara- 
tus Therefor.    Ira  M.  Clarke,  New  Martinsville, 
W.  Va.,  assignor  to  New  Martins^'iIlc  (ilass  Mfg. 
Co.,  New  Martinsville,  W.  Va.,  a  Corporation  of 
West  Virginia.    Filed  .June  7,  1926.    Serial  No. 
114,098.    6  Claims.    (CI.  49—65.) 


1.  The  method  of  moulding  a  bowl  of  the  character 
stated,  which  consists  in  moulding  a  bowl  blank  having 
a  frustrated  conical  wall,  a  l)ottom  wall,  and  a  hollow 
cylindrical  member  formed  integral  with  the  bottom 
wall  and  extending  in  a  direction  opposite  to  the  direc- 
tion of  the  frustrated  conical  wall,  applying  heat  to 
the  frustrated  conical  wall  of  said  blank,  thereby  plas- 
ticising  the  same  and  lastly  reversing  the  conical  wall 
while  in  a  plastic  condition  so  as  to  cause  said  frustrated 
conical  wall  to  surround  said  hollow  cylindrical  member. 

2.  The  method  of  moulding  a  bowl  of  the  character 
stated,  which  consists  in  moulding  glass  in  a  plastic 
state  around  a  central  core  and  a  series  of  spaced  plugs 
at  a  right  angle  to  said  core,  therewith  forming  an  upper 
frustrated  conical  wall  and  a  lower  cylindrical  member, 
withdrawing  the  series  of  spaced  ))lugs  thcrebj'  to  leave 
behind  a  corresponding  series  of  upright  apertures  in 
said  cylindrical  member,  and  withdrawing  the  central 
core  member  at  a  right  angle  to  the  direction  of  with- 
drawal of  the  ])lugs,  thereby  to  leave  behind  a  central 
inner  chamber  common  to  and  intercoimecting  the 
upright  apertures. 

4.  In  a  nioukl  of  the  character  stated,  a  base  plate,  a 
joint  mould  mounted  upon  said  base  plate,  core  sections 
carried  by  said  joint  mo.ild  and  extending  inwardly  to 
form  a  central  hollow  chamber,  movable  upright  plugs 
extending  through  the  base  plate  and  connecting  with 
said  core  s(;ction,  and  means  normally  to  retain  said 
j)lugs  in  a  retracted  position. 

1,603,160. — Means  for  Forming  Charges  of  Molten 
Glass.  Leonard  D.  Soubier,  Toledo,  Ohio,  assignor 
to  The  Owens  Hottle  Company,  Toledo,  Ohio,  a 
Corporation  of  Ohio.  Filed  .June  1,  1920.  Serial 
No.  385,591.    32  Claims.    (CI.  49—55.) 


1.  The  combiiuition  of  a  container  for  molten  glass 
lia\  inga  restricted  passage-way  terminating  hi  an  outlet 
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orifice  through  which  the  glass  is  expelled,  means  to 
cause  an  intermittent  discharge  of  glass  through  said 
orifice  while  the  latter  remains  open,  comprising  a 
regulator  within  the  glass,  and  means  to  cause  a  periodic 
movement  of  said  orifice  toward  and  from  the  regulator 
while  tlie  container  remains  stationary,  the  regulator 
being  operable  as  the  orifice  moves  toward  it  to  force  the 
glass  outward  and  by  the  movement  of  the  orifice  from 
it  to  draw  the  glass  inward. 

1,603,028. — Degenerative  Air  Preheater.  George  C. 
Cook,  Millington,  N.J.  Filed  October  2t,  1925. 
Serial  No.  64,599.    9  Claims.    (CI.  257—6.) 


4.  A  regenerative  preheater  for  air  and  the  like  in 
furnace  plants,  comprising  a  casing,  an  annular  mass 
I'otatable  therein  and  composed  of  alternate  flat  and 
cori'ugated  plates  with  surfaces  in  planes  perpendicular 
to  the  plane  of  rotation  to  provide  substantially  radial 
fluid  passages  from  the  periphery  to  the  space  within 
said  annular  mass,  a  partition  separating  tlie  said  space, 
and  two  pairs  of  ducts  communicating  through  the 
annular  mass  with  the  respective  separated  portions. 
1,603,196. — Cutting  Apparatus  for  Glass  Feeders. 
Albert  N.  Cramer,  Toledo,  Ohio,  assignor  to  The 
Owens  Bottle  Company,  Toledo,  Ohio,  a  Corporation 
of  Ohio.    Original  application  filed  August  6,  1920. 
Serial  No.  401,638.    Divided  and  this  application 
filed  September  13,  1924.    Serial  No.  737,481.  15 
Claims.    (CI.  49—55.) 


and  toggle  bodily  into  and  out  of  a  position  in  operative 
relation  to  the  flowing  glass,  a  \ever  arm  fulcrumed  on 
said  pivot  and  connected  to  said  toggle,  and  means  to 
swing  said  arm  and  thereby  actuate  the  toggle  when  in 
sai  1  position  and  thereby  actuate  the  shear  blades. 
1,603,221. — Method   and   Apparatus   for  Making 
Glass.  Elihu  Thomson,  Swampscott,  Mass.,  assignor 
to  General  Electric  Company,  a  Corjioration  of  New 
York.  Filed  January  25,  1924.  Serial  No.  688,603. 
5  Claims.    (CI.  49—1.) 


1.  The  combination  with  means  for  flowing  glass,  of 
cutting  mechanism  for  periodically  severing  the  glass 
comprising  shear  blades,  levers  carrying  said  blades,  a 
toggle  comiccting  said  levers,  a  pivoted  support  on 
which  said  levers  arc  mounted,  means  to  oscillate  said 
support  about  its  pivot  and  thereby  swing  said  levers 


1.  The  method  of  making  glass  which  consists  in 
feeding  glass-making  material  downwardly  into  a 
reaction  zone,  heating  the  material  in  said  zone  to 
fusion  while  protecting  the  upper  zone  of  said  material 
with  unfused  material  and  casting  said  material  down- 
wardly when  a  clear,  glassy  material  has  been  formed. 


BRITISH  PATENTS. 


The  following  abstracts  are  taken  from  the  Illustrated  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Buildings,  London,  W.C., 
price  1/-  each. 

256,021. — Refractory   Heat-Insulating  Materials. 

Haddan,  A.  J.  H.,  31,  Bedford  Street,  Strand, 
London. — (Celite  Co.  ;  Los  Angeles,  California, 
U.S.A.)  June  27,  1925,  No.  16612.  (Classes  22 
and  70.) 

Refractory  substances,  containing  diatomaceous  earth. 
— A  refractory  heat-insulating  material  consisting  prin- 
cipally of  silica  of  higher  specific  gravity  tlian  diatom- 
aceous earth  is  made  by  calcining  bodies  made  of  a 
mixture  of  diatomaceous  earth,  a  catalytic  inversion 
agent  such  as  lime  and  water.  A  binder  such  as  ball 
clay,  china  clay,  or  felspar  is  preferably  added  to  the 
mixture,  and  a  grog  of  calcined  material  may  also  be 
added.  An  example  of  a  eomiJosition  consists  of 
93  parts  of  diatomaceous  earth,  5  parts  of  clay,  and  2 
parts  of  quicklime,  mixed  with  170-180  parts  of  water, 
moulded  under  low  ]iressure,  and  fired  to  1370°  C. 
whereby  most  of  tlie  silica  is  converted  into  tridymite. 
256,040. — Glass   Manufacture. — White,  A.   E.,  88, 

Chancery  Lane,  London. — (Mississip})i  Glass  Co.  ; 

220,  5th"Avenue,  New  York,  U.S.A.;  July  17,  1925, 

No.  18324.    (Class  .56.) 
Annealing. — A  method  of  annealing  glass  consists  in 


November,  1926. 


CLASS 


333 


passing  the  hot  plastic  glass  between  heat-insiilating 
walls  the  conductivity  of  which  increases  in  the  direction 
of  movement  of  the  glass,  so  that  the  glass  is  sul)jected 
to  slow  and  gradual  cooling.  In  applying  the  method 
to  the  annealing  of  sheet  glass,  the  sheet,  15,  as  it  leaves 
the  rolling-apparatus,  passes  between  endless  travelling 
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belts  1,  2  of  asbestos  whicli  pass  over  pairs  of  rollers 
7,  8  and  9,  10.  Within  these  belts,  shorter  belts  3. 
4  are  arranged,  and  other  shorter  belts  5,  6  are  arranged 
within  the  belts  3,  4.  All  the  belts  pass  over  the  end 
rollers  7,  8  so  that  the  glass  sheet  passes  between  heat- 
insulating  walls  the  thickness  of  which  decreases  towards 
the  outlet  end.  The  belts  are  driven  at  such  a  speed 
that  the  hot  sheet  is  carried  forwards  at  a  rate  which 
allows  it  to  cool  slowly  and  gradually.  The  upper  belts 
may  be  in  contact  with  the  sheet  15  or  they  may  be 
arranged  a  little  distance  above  the  surface. 
256,188. — Electric    Insulation  ;     Glass.  Patent- 

Treuhand-Ges,   Fur   P^lektrische  Gluhlampen,  11, 

Ehrenbergstrasse,  Berlin,  June  10,  1926,  No.  14664. 

Convention  date,  August  1 , 1 925.    Not  yet  accepted. 

Abridged  as  open  to  insi^^ection  under  Sect.  91  of 

the  Act.    (Classes  36  and  56.) 
Electric  insulators,  are  formed  from  glass  which  has 
been  de vitrified. 

256,458. — Electric  Insulators.  Standard  Telephones 
&  Cables,  Ltd.,  Connaught  House,  Aldwych,  Lon- 
don.— (Western  Electric  Co.,  Ltd.,  195,  Broadwav, 
New  York,  U.S.A.)  December  21,  1925,  No.  32261. 
(Classes  36  and  56.) 


FIG. 8. 


riC.«4.     FIG. 17      FIG. 23.      FIG. 29 


In  the  methods  of  transmitting  telephonic  and  tele- 
graphic signals  by  means  of  carrier  currents  propagated 
along  open  wire  lines,  the  leakage  losses  through  the 
insulators  arc  eliminated  by  the  provision  of  a,  path  10 
of  practically  zero  resistance  between  the  dielectric  of 
one  insulator  6  canying  one  of  the  conductors  1,  and 
the  dielectric  in  the  insulator  7  of  the  other  conductor  2. 
The  insulators  6,  7,  are  mounted  upon  insulating  or 


partially  conducting  cross  arms  3,  and  metal  pins  1 1,  12 
or  wooden  ]iins  sheathed  with  metal.  The  materials  of 
which  the  insulators  are  constructed  are  selected  to 
provide  a  low  dielectric  hysteresis  loss,  and  the  fonns  of 
the  insulators  arc  such  as  to  reduce  leakage  loss  in  wet 
weather  by  a  minimum,  and  to  ensure  that  the  ca])acity 
effect  remains  substantially  constant  in  all  weathers, 
The  dielectric  loss  in  the  insulator  is  equivalent  to  a 
resistance  B,  Fig.  8,  shunted  across  a  condenser  C,  and 
the  currents  P,  I,  Fig.  9,  passing  through  the  resistance 
and  condenser  respectively,  when  plotted  as  a  vector 
diagram  gi\'e  an  angle  ^  as  a  measure  of  the  loss.  The 
insulators  arc  made  of  a  material  having  a  loss  angle  0 
of  less  than  20  minutes  for  the  frecjuencies  employed.  As 
examples  of  such  material  glass  having  a  large  content 
of  heavy  metal,  such  as  lead,  antimony  or  barium  is 
mentioned.  One  example  has  the  following  composition, 
viz.: — SiOa,  64.64  per  cent.;  PbO,  21.66  per  cent.; 
NaOg,  9-10  per  cent.  ;  KgO,  3.20  per  cent.  ;  BjOg, 
0.37  per  cent.  ;  and  small  quantities  of  P2O5,  AlgOg, 
CaO,  MgO,  and  fluorine,  giving  a  loss  angle  of  12  minutes 
at  a  frequency  of  30,0('i0  cycles.  A  glass  ajiproximating 
to  a  boro-silicate  glass,  such  as  the  glass  known  as 
Electrical  Pyrex  is  also  used.  Various  forms  of  insulators 
made  of  these  materials  are  described,  their  form  and 
proportions  being  arranged  to  reduce  the  leakage  losses. 
The  insidator  shown  in  Fig.  10 's  screwed  on  to  a  wooden 
pin  having  a  metal  sheath,  and  the  insulator  has  both 
an  exterior  flange  15  and  an  interior  flange  16.  In  that 
of  Fig.  II,  the  interior. 19  is  corrugated,  and  ada])ted  for 
a  metal  pin  of  smaller  diameter.  The  capacity  of  the 
insulator  is  reduced  by  arranging  the  dimension  Rj, 
Fig.  14,  to  be  four  times  that  of  the  diameter  R2  of 
the  metal  pin  ;  the  thickness  of  the  material  above  the 
top  of  the  pin  being  the  same  as  that  roimd  the  pin. 
Further  modifications  consist  in  providing  the  insulator 
with  an  outer  conducting  covering  of  metal  as  shown 
in  Fig.  17,  which  may  be  pressed  against  the  lower  part 
of  the  insulator  or  may  stand  away  from  it.  In  some 
cases  the  metal  covering  is  not  continued  over  the  top 
of  the  insulator  so  that  light  may  penetrate  to  the  inner 
surface  25,  and  prevent  bugs  and  other  insects  collecting 
in  the  cavity.  The  insulators  may  also  be  fitted  with 
umbrella-like  covers.  Figs.  23,  29,  having  a  flaring  rim 
extending  outwardly  to  protect  the  outer  surface  in  the 
neighbourhood  of  the  tie  wire  from  moisture.  The 
under  surface  of  the  flaring  rim  may  be  cornigated. 

256,189. — Glass  Manufacture.  Patent-Treuhand-Ges. 
Fur  Elektrische  Gluhlampen,  11,  Ehrenbergstrasse, 
Berlin.  June  11,  1926,  No.  14770.  Convention 
date,  August  1,  1925.  Not  yet  accepted.  Abridged 
as  open  to  inspection  imder  Sect.  91  of  the  Act. 
(Class  56.) 

Production  of  metal. — Glasses  suitable  for  electric 
insulation  purposes  contain,  in  addition  to  silica  and 
calcium  oxide,  at  least  one  oxide  of  a  divalent  or  trivalent 
metal,  iroii  oxide  being  used  as  a  flux.  A  suitable  glass 
has  the  following  ))ercentage  composition  : — SiOg,  67  ; 
K2O,  3  ;  CaO,  10  ;  BaO,  10  ;  FePa,  10. 

256,523. — Furnaces.  Reineke,  J.  H.,  Weitmar,  near 
Bochum,  Germany,  and  Unipressin-e,  Ltd.,  701, 
Salisbury  House,  London.  l\iarch  25,  1926,  No. 
8206.    (Class  51  (i).) 


1^ 


534 


GLASS 


November,  1926. 


Gaseous-fuel  furnaces. — The  gaseous  fuel  supplied  to 
a  furnace  is  maintained  at  constant  "  catorihc  capacity," 
i.e.,  tlic  same  amount  of  calories  are  sup]:)lied  per  unit 
of  time,  by  a  pressin-e  regulator  acting  in  conjunction 
with  a  regulator  automatically  operated  in  dependence 
on  the  heat  imparted  to  a  calorimeter  by  a  burner  fed 
by  a  branch  pipe  from  the  main  gas  supply.  The  pres- 
sure regulator  may  adjust  a  valve  in  the  main  gas  supply, 
or  in  a  pipe  sujjplying  richer  gas  to  mix  with  a  poor  gas. 
The  throttle  ^'alve  5  in  the  main  gas  pipe  1  having 
branches  2,  3  4  leading  to  the  furnaces,  etc.,  is  controlled 
by  a  device  A  of  the  kind  described  in  S]:)ecification 
1 44,30 1-  comprising  differential  gearing  6  actuated  by  two 
motors  7,  8  rotating  in  ojijwsite  directions  at  speeds 
controlled  by  the  pressure  regulator  B.  A  calorimeter 
C  supplied  with  water  by  inlet  and  outlet  pipes  11,  12 
and  heated  by  a  burner  9  supplied  by  a  heated  pipe 
10  from  the  pipe  1  contains  a  thermo-junction  connected 
to  a  galvanometer  1.5  the  arm  14  of  which  engages  with 
one  or  other  of  two  contacts  16,  17  according  as  the 
temperature  difference  in  the  pipes  11,  12  is  above  or 


below  a  predetermined  value.  One  of  two  relaj's  "20, 
27  is  thus  energised,  conti'olling  the  direction  of  rotation 
of  a  motor  13  driving  through  gear-wheels  42,  41  a 
screwed  rod  10  of  the  pressure  regulator  B.  A  ])latform 
38  sliding  on  guide  rods  43,  44  engages  by  a  nut  39  with 
the  threaded  rod  40  so  that  this  platform  is  raised  or 
lowered  according  to  the  direction  of  rotation  of  the 
motor  13.  Pivoted  to  the  ])latform  38  is  a,  lever  33 
carrying  contacts  34,  35  and  connected  by  a  rod  32 
with  a  ffo'it  30  in  a  j^ipe  29  the  lower  open  end  of  which 
is  immersed  in  li(juid  in  a  vessel  28  communicating  by 
a  pipe  31  with  the  gas  supply  pipe  1 .  Contacts  36,  37 
fixed  to  the  ])latform  38  are  adapted  to  engage  with  the 
contacts  34,  35  as  the  arm  33  is  iiiclined  in  op])osite 
directions  due  to  the  rai  iing  or  lowering  of  the  ])latforni 
38.  The  making  of  one  of  these  contacts  causes  a 
resistance  to  be  short-circuited  in  the  circuits  of  one  of 
the  motors  7  or  8  thus  increasing  the  speed  of  this  motor 
and  causing  the  differential  gear  6  to  open  or  close  the 
valve  5  according  as  the  platform  38  is  raised  or  lowered, 
i.e.,  according  as  the  calorific  value  of  the  fuel  is  below 
or  above  the  predetermined  \  aiue. 

256,01'3.  -Purifying  Furnace  Gases.  Krupp  (inison- 
werk  Akt.-(ics.,  F.  JJuckau,  Magdeburg,  (Jcrmaiiy. 
August  6,  1926,  No.  19514.  Convention  date, 
August  7,  1925.  Not  yet  accepted.  Al)ridged  as 
open  to  insjK'ction  under  Sect.  51  ol  the  Act. 
(Classes  1  (iii),  51  (i),  and  51  (ii).) 


The  carbon  and  impurities  in  the  gases  leaving  a 
furnace  for  oxidising,  reducing,  chlorinating  or  sulphating 
ores  or  for  the  volatilization  of  metals  or  metal,  alloys 
are  removed  before  the  gases  are  submitted  to  further 
treatment  by  passing  the  gases  from  the  furnace  1  into 
a  flue  2  where  they  are  subjected  to  an  auxiliary  heating 


device  3  to  effect  combustion  of  the  carbon.  Impurities 
deposited  in  the  flue  slide  down  a  plate  4  to  a  conveyor 
5  which  delivers  them  through  an  outlet  6  to  an  elevator 
7.  The  latter  returns  the  impurities  with  fresh  material 
to  the  charging  device  9  of  the  furnace. 

256,737. — Glass  Manufacture.    Chance  Bros.  &  Co., 
Ltd.,  Gell,  P.  V.  W.,  Gould,  C.  E.,  Hampton,  W.  M., 
and   Martin,   H.   S.,   Glass   Works,  Smethwick, 
Staffordshire.  June  5,  1925,  No.  14676.    (Class  56.) 
Production  of  metal. — A  colourless  glass  for  absorbing 
ultra-violet  rays   contains   an  ingredient  which  will 
absorb  the  rays  but  will  colour  the  glass,  and  a  second 
ingredient  also  efficient  in  absorbing  the  rays,  which  has 
the  pro))erty  of  neutralising  the  colour  imparted  to  the 
glass  by  the  first  ingredient.    In  making  Crookes  glass 
containing  cerium,  the  yellow  colour  imparted  to  the 
glass  by  the  cerium  is  neutralised  by  adding  didymium. 
The  proportioii  of  cerium  in  the  batch  may  be  about 
3.5  per  cent,  and  that  of  didymium  about  7  per  cent. 

256,984.^Bottles.  Mezquita,  A.  T.,  132,  Calle  .Sagunto, 

Valencia,   Spain.    August   12,   1926.   No.  19944. 

Convention  date  August  1 2,  1 925.  Not  yet  accepted. 

Abridged  as  open  to  inspection  luider  Sect.  91  of 

the  Act.  (Class  125  (i).) 
The  lower  portion  of  a  small  or  miniature  bottle  or 
flask  is  of  cylindrical  or  slightly  conical  shape  to  ada])t 
it  for  use  as  a  stopper  for  a  larger  bottle,  with  the  mouth 
of  which  it  is  adapted  to  make  an  hermetically  scaled 
closure  by  being  a  ground  fit  therein  or  by  means  of  a 
ring  of  cork  disposed  between  the  stopper  and  the  bottle 
neck.  The  miniatiu-e  bottle  may  contain  a  substance 
complementary  to  the  contents  of  the  larger  bottle  or 
a  sample  thereof  and  its  up})er  portion  may  be  of  greater 
diameter  than  its  lower  ))art  to  adapt  it  to  seat  upon 
the  upper  edge  of  the  neck  of  the  larger  bottle. 

2  !7,261. — -Furnaces.  Carborundum  Co.,  Ltd.,  Trafford 
Park  Boad,  Trafford  Park,  Manchester  : — (Assignees 
of  Ilawke,  C.  K.  ;  Metuchcn,  New  .Jersey,  U.S.A.) 
August  16,  1926,  No.  20203.  Convention  date, 
August  20,  1925.  Not  yet  accepted.  Abridged  as 
open  for  inspection  under  Sect.  91  of  the  Act. 
(Classes  51  (i)  and  51  (ii).) 
Linings  ;    casings  and   walls  ;    crowns  and   roofs  ; 
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hearths  ;  shaft  furnaces. — A  furnace  wall  is  provided 
with  a  lining  of  refractory  material  such  as  silicon 
carbide  of  many  times  greater  thermal  conductivity 
than  fire-clay  haA'ing  a  thickness  such  that  heat  is 
conducted  through  the  lining  at  a  rate  which  ensures 
congealing  of  the  material  in  the  furnace  in  contact  with 
the  lining  to  form  a  protecti^"e  covering.  As  shown 
applied  to  a  shaft  furnace  2,  Fig.  1,  silicon  carbide  blocks 
3  ha\'ing  air  passages  4  are  arranged  in  the  melting 
zone,  and  a  portion  of  the  air  blast  is  drawn  from  the 
main  air  port  6  and  supjalied  by  pipes  7  with  valves 
S  to  a  distributing  ring  9  whence  it  passes  through 
openings  10  to  the  air  passages  4.  The  air  ducts  in 
adjacent  rows  of  blocks  are  connected  by  parts  11  at 
diametrically  opposite  sides  of  the  furnace  for  alternate 


nClO.  FIG. II. 


rows  so  that  the  air  passes  successively  through  the  air 
ducts  to  the  bottom  row  which  comprises  blocks  having 
openings  12  above  the  ordinar}'  tuyeres  14.  The  stream 
of  air  is  so  regulated  that  a  layer  of  solidified  slag  forms 
on  the  blocks,  protecting  them  from  erosion.  The  whole 
of  the  air  admitted  to  the  furnace  may  be  utilised 
for  cooling  the  blocks.  Fig.  S  shows  a  melting  furnace 
having  recessed  hearth  tiles  2.5  of  silicon  carbide,  cooling 
air  passing  through  the  ducts  2fi  to  form  a  layer  27 
of  congealed  material  on  the  inner  surface.  The  walls 
29  and  roof  30  are  also  foiTned  of  silicon  carbide  and 
cooled  by  air  ducts  31,  32  so  that  the  molten  material 
28  by  volatilisation,  splashing  or  chemical  reaction 
forms  a  thin  layer  of  solidified  material  on  the  sides  and 
roof.  The  invention  may  also  be  applied  to  the  com- 
bustion chambers  of  furnaces,  as  shown  in  Fig.  10, 
where  blocks  39  of  silicon  carbide  form  the  wall  between 
air  ducts  34  and  the  furnace.  Air  from  pipes  33  passes 
through  the  ducts  31  which  extend  through  the  side 
wails  35  and  the  bridge  wall  36  and  terminate  in  outlets 
37  below  the  grate  38.  Fig.  11  shows  a  furnace  having 
a  stoker  of  the  hopper  type,  perforated  blocks  40  of 
silicon  carbide  being  provided  for  introducing  air  above 
the  grate.  The  air  is  supplied  from  below  the  grate  to 
ducts  34',  behind  silicon  carbide  blocks  39',  and  passes 
to  the  fire  through  the  holes  in  the  Vjlocks  40.  In  each 
case  the  cooling  is  such  as  to  insure  congealing  of  fused 
ash  or  slag  to  form  a  x^rotective  layer  between  the 
refractory  material  and  the  interior  of  the  furnace. 


Latest    British  Patents. 


Applications. 

-!,;i67 — September  20,  1926.      F.  A.  Hurlburt,  United  Glass  Bottle 

Manufacturers,  Ltd.    Doors  for  annealing  lehrs,  etc. 
23272 — September  21,  1926.     (France,  September  22,  1925.)  Soc. 

La  Radiotechnique.    Low  expansion  glass. 
23522 — September  23,  1926.    A.  Kirby,  J.  H.  Lovell.  Machines 

for  bevelling  oval,  etc.  glass  plates. 
23591 — September  24,  1926.    J.  Bell  and  Croydon,  Ltd.  Electric 

lamp  for  judging  etc.  coloured  articles. 
23066 — September  25,  1926.    C.  Heuze.    Polishing  glass. 
23678 — September  25,  1926.    H.  Bevan.    Glazing  motor  vehicles. 
23731 — September   25,    1926.       (Germany,    May   11.)  General 

Electric  Co.,  Ltd.    Readily-fusible  glasses  and  enamels. 
23998 — September  29,  1926.    A.  S.  Davis.    Poison  bottle. 
24095 — September  29,  1926.    E.  V.  de  Gamage.    Milk  bottles,  etc. 
241 13 — September  29,   1926.      B.  G.  Wade.      Attachment  for 

bottles. 

24153 — September  30,  1926.  H.  K.  Ratzer.  G.  M.  Roberts.  Metal 
caps  for  glass  bottles,  etc. 

24216 — September  30,  1926.    J.  N.  Browne.    Bottles,  etc. 

24189 — September  30,  1926.  S.  G.  S.  Dicker.  (Naamlooze 
^'ennootschap  Philips'  Gloeilampenfabrieken.)  Draw- 
ing glass  tubes,  etc. 

24230 — October   i,    1926.       (United  States,   October   10,  1925.) 

Metropolitan  Vickers  Co.,  Ltd.    Chromium  plating. 

24574 — October  4,  1926.    H.  J.  Hays.    Glassmoulding  machines. 

24669 — October  5,  1926.  (Germany,  October  6,  1925.)  Inter- 
national General  Electric  Co.,  Inc.  Regenerative 
furnaces. 

24828 — October  6,  1926.  British  Thomson-Houston  Ltd.  Auto- 
matic flame  control. 

24970 — October  7,  1926.  (France,  July  31.)  G.  Chanel.  Manu- 
facture of  artistic  glass  objects. 

241)71 — October  7,  1926.  (France,  July  31.)  G.  Chanel.  Manu- 
facture of  artistic  glass  objects. 

24862 — October  7,  1926.  G.  H.  Grimstone.  Anti-dazzle  glass  for 
vehicle  lamps. 

25000 — October    8,     1926.       (Germany,     October     16,  1925.) 

Rhenania-Kunheim  Verein  Chemischer  Fabriken  Akt. 

Ges.    Manufacture  of  glass  containing  barium. 
25050 — October  9,    1926.    F.   E.  V.   Beanes.    Bottles,  etc.  and 

stoppers  therefor. 
25303 — October  11,  iq26.    S.  G.  S.  Dicker.    (Naamlooze  Vennoot- 

schap    Philips'    Gloeilampenfabrieken.)      Process  for 

imiting  porcelain  and  glass. 
25266 — October  11,  1926.    F.  E.  V.  Beanes.    Bottles,  etc. 
25414 — October  12,   1926.       (United  States,  October  16,  1925.) 

W.  J.  IVIiller,  Inc.    Glass  fabricating  machines. 
25431 — October  12,  1926.    R.  Drawe.    Gas  producers. 
25554 — October  13,   1926.    E.  S.   Evelyn.  Bottles. 
25578 — October  14,  1926.    T.  R.  Speck.    Annealing  etc.  furnaces. 
25612 — October  14,   1926.    H.  V.   Hayward.    Bottles,  etc. 
25657 — October  14,  1926.    S.  C.  Akehurst.     (United  States  Glass 

Co.)    Food  containers. 
25754 — October  15,  1926.    (Germany,  October  16,  1925.)    F.  Carl. 

Closure  devices  for  bottles,  etc. 
25787 — October  15,  1926.     (Belgium,  October  16,  1925.)    P.  A. 

Favre.      Machine    for    making    articles    from  glass 

tubing,  etc. 

25856 — October  16,   1926.    A.  D.  Collins.    Bottles,  etc. 

25863 — October  16,  1926.     (Germany,  August  28,  1926.)  Siemens 

and  Halske  Akt-Ges.    Apparatus  for  chrome  plating, 

etc. 

Specifications  accepted. 

250537 — April  II,  1925.  Soc.  Anon,  des  Manufactures  des 
Glaces  et  Produits  Chimiques  de  St.  Gobain,  Chauny 
et  Cirey.  Process  and  apparatus  for  the  continuous 
manufacture  of  reinforced  glass. 

258313 — May  15,  1925.  J.  Y.  Johnson.  (Badische  Anilin  and 
Soda  Fabrik.)  Manufacture  and  production  of  finely 
divided  metal  oxides  and  silica. 
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^58325 — June  15,  1925.  F.  B.  Mitchell.  Optical  lenses  and  the 
like. 

258348 — June  17,  1925.  F.  W.  Steere.  Gas  producer  or 
generator. 

258412— August  26,  1925.  C.  A.  Klein  and  R.  S.  Brown.  Manu- 
facture of  glass,  sand,  or  flint  paper,  emery  cloth, 
and  like  abrasives. 

258520 — May  27,  1926.  H.  Wade.  (Pennsylvania  Wire  Glass 
Co.)    Manufacture  of  wire  glass. 

258634 — April  27,  1925.  R.  G.  Scott  and  J.  A.  Donachie.  Manu- 
facture of  sheets  of  corrugated  glass. 

258693— July  6,  1925.  E.  C.  R.  Marks.  (Danner,  E.)  Method 
of  and  apparatus  for  the  manufacture  of  sheet  glass. 

258967 — July  7,  1925.    Pilkington  Bros.,  Ltd.  and  J.  H.  Griffin. 

Apparatus  for  washing  off  the  felts  of  polisher  runners 
in  glass-polishing  apparatus. 

259018 — September  19,  1925.  W.  P.  Freeth,  and  Dairy  Outfit 
Co.,  Ltd.  Apparatus  for  sealing  or  closing  milk 
bottles. 

259121 — March  27,  1926.  J.  D'Asseler.  Method  and  means  for 
the  fixation  of  glass  panes  in  their  frames. 

259150 — May  31,  1926.  L.  Mellersch-Jackson  (Hartford  Empire 
Co.)  Methods  of  and  apparatus  for  forming  sheet 
glass. 

259372 — September  28,  1925.  S.  G.  S.  Dicker.  (Owens  Bottle 
Bottle  Co.)    Machines  for  forming  glassware. 

259501 — May  28,  1926.  C.  G.  Redfern.  (American  Optical  Co.) 
Opthalmic  lenses. 

250502 — May  28,  1926.  C.  G.  Redfern.  (American  Optical  Co.) 
Opthalmic  lenses. 

Open  to  Public  Inspection. 

258541 — September  21,  1925.  Australian  Glass  Manufacturers 
Co.,  Ltd.    Multiple  glass  stopper  pressing  machines. 

258594 — September  19,  1925.    Chromium  Corporation  of  America. 

Chromium  plated  articles  with  mirror-like,  coloured, 
or  the  like  surface,  and  process  of  producing  the  same. 

258872 — September  22,  1925.  Soc.  la  Radiotechnique.  Low 
expansion  glass. 

259563 — October  10,  1925.    Metropolitan  Vickers  Electrical  Co., 

Ltd.    Chromium  plating. 
259568 — October  9,  1925.    Kalle  and  Co.  Akt-Ges.  Sealing-caps, 

capsules,  or  capsule-like  closures. 
25957" — October  6,  1925.    International  General  Electric  Co.,  Inc. 

Regenerative  furnaces. 


Patents,  Trade  Marks,  Inventions. — Advice,  Handbook  and 
Consultations  free.  King's  Patent  Agency,  Ltd.,  Director 
B.  T.  King,  C.I.M.E.  ;  Regd.  Patent  Agent,  G.B.,  U.S.,  and 
Canada,  146a,  Queen  Victoria  Street,  E.G. 4,  and  6,  Quality 
Court  (near  Patent  Office),  London,  W.C.  39  vears'  references. 
'Phone  :   Cent.  682. 


"  Improvements  in  and  Relating  to  Non=refillable  Bottles." 

The  owners  of  British  Patent  No.  221667  desire  to  dispose  of  the 
same  or  would  grant  a  licence  to  work  tlie  invention  on  royalty 
terms.  Particulars  may  be  obtained  from  TECHNICAL 
RECORDS,  LTD.,  59-60,  Lincoln's  Inn  Fields,  London,  W.C. 2. 


"  Method  of  and  Apparatus  for  Forming  Sheet  Glass."  The 

owners  of  British  Patent  No.  126747  desire  to  dispose  of  the  same, 
or  would  grant  a  licence  to  work  the  invention  on  royalty  terms. 
Particulars  may  be  obtained  from  TECHNICAL  RECORDS, 
LTD.,  59-60,  Lincoln's  Inn  Fields,  London,  W.C. 2. 


WANTED  IMMEDIATELY. 
Expert  Lynch  Feeder  fed  Bottle  Machine  Operators  for  foreign 
country.       None   but   thoroughly  experienced  men   need  apply. 
Write  giving  references  Box  No.  315,  (Jlass  Publications,  I.td., 
Talbot  House,  Arundel  Street,  Strand,  London,  W.C. 2. 


CORRESPONDENCE. 

To  the  Editor  of  Glass. 

Sir. — In  the  "Trade  Notes"  of  your  October  issue 
it  is  stated  that  a  large  plate  works  have  decided  that 
ground  lime,  if  used  immediately  after  grinding,  effects 
economy  in  melting  time  and  temperature,  but  in  our 
opinion  this  statement  is  rather  misleading,  unless  made 
with  several  reservations. 

A  saving  in  time  and  temperature  is  only  a  real  saving 
if  it  does  not  incur  expense  elsewhere.  Now  burnt 
lime  must  be  used  immediately  if  the  batch  composition 
is  to  be  kept  constant,  as  it  absorbs  moisture  and  CO2 
if  stored.  Therefore  to  use  it  efficient^  it  would  be 
necessary  for  a  glassworks  to  produce  its  own,  and  the 
fuel  consumed  in  doing  so  would  more  than  neutralize 
the  amount  saved  in  the  glass  furnace.  If,  on  the  other 
hand,  burnt  lime  is  brought  from  a  distance  to  the  works 
and  stored,  daily  tests  are  necessary  to  ascertain  the 
amount  of  moisture  and  COg  taken  up,  in  order  that 
the  batch  composition  may  be  adjusted  to  the  variation 
of  the  lime.  It  is  unnecessary  to  point  out  the  time 
and  expense  involved. 

Limestone  or  Limespar  can  be  stored  indefinitely 
without  change  in  its  composition,  and,  as  seen  above, 
is  really  cheaper  in  use.  In  addition,  it  has  the  ad- 
vantage of  giving  off  CO2,  M'hich  stirs  up  the  melt  and 
helps  to  prevent  the  formation  of  striae. 

We  remain, 
Yours  etc. 

18th  October,  1926.  c'  E.  RAMSDEN  &  CO., 

Fenton,  Stoke-on-Trent. 


In  the  Chancery  of  the  Couniy  Pjm,aiine  cf  Lancastek.  1 
^Manchester  District. 


In  the  matter  of 

AUTOMATIC  BOTTLE  MAKERS  LIMITED. 


For  Sale  by  Private  Treaty. 

To  GLASS  MANUFACTURERS, 
ENGINEERS,  WAREHOUSEMEN,  etc. 

Excellent  Works  Site,  comprising  6|  acres  Freehold 
and  subject  to  chief.  Situated  in  central  position  in 
Trafford  Park,  Manchester,  with  i:)rivate  siding  connected 
to  main  system  of  Manchester  Ship  Canal  Railways. 

Large  works  buildings  containing  Gas  Producers, 
Tanks,  Lehrs,  Machines  and  Air  Compressors,  modem 
three-bay  Warehouse,  with  Automatic  Conveyors  and 
convenient  loading  ways,  and  splendidly-equipped 
Machine  and  Mould-making  Shops. 

Furtlier  Particulars  from  Receiver  and  Manager  for 
Debenture  Holders,  Janics  Rlakey,  Junior,  F.C.A.,  12, 
Spring  Gardens,  Manchester  (City  1115),  or  Vaudrey 
Osborne  &  Mcllor,  Solicitors,  m,  St.  Ami  Street,  Man- 
chester (Central  G078-9). 
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Satisfaction  at  the  collapse  of  the  coal  disjjiite  and  the 
prospects  of  once  more  being  able  to  obtain  adequate 
supplies  of  decent  fuel  and  get  back  into  production 
again  have,  to  a  certain  extent,  diverted  the  thoughts  of 
the  general  public  from  the  cost  of  the  stoppage,  and 
also,  what  is  more  important  still,  on  whom  this  cost  will 
fall.  If  he  thinks  of  the  matter  at  all,  the  average  man 
supposes  that,  in  so  far  as  it  will  affect  him  personally, 
it  means  that  the  probability  of  a  small  reduction  in  the 
income  tax  is  gone,  an  increase  might  even  be  the  result, 
whilst  he  will  probably  have  to  pay  a  little  more  for 
various  and  simdry  commodities.  These  may  be  con- 
sidered, not  only  as  probabilities,  but  almost  as  cer- 
tainties, yet,  unfortunate  and  unwelcome  as  they  may 
be  in  many  thousands  of  cases,  they  represent  only 
what  might  be  termed  the  "direct"  effects  on  the 
individual. 

In  the  industrial  tlistricts,  2)articularly  those  most 


affected  by  the  stoppage,  and  hence  the  least  able  to 
withstand  them,  there  will  be  many  indirect  effects  to 
be  met  for  a  considerable  time  to  come.  Amongst  these 
not  the  least  will  be  the  heavy  increase  in  local  taxation. 
This  arises  from  the  abnormal  increase  in  poor  relief 
during  the  stoppage,  which  in  some  parts  of  the  country 
has  been  so  great  as  to  reduce  tlie  local  Poor  Law 
Authorities  to  insolvency,  or  to  borrowing  on  an  un- 
precedented scale. 

Now  all  the  debts  incurred  by  these  Local  Authorities 
must  be  paid  and  there  is  not  the  slightest  doubt  that 
the  next  few  years  will  see  an  increase  in  local  rates. 

In  most  districts  the  industrial  works  and  factories 
usually  represent  the  largest  projiortion  of  the  rateable 
value,  so  that  such  increases  will  fall  heavily  on  the 
manufacturers,  as  assessments  are  made  entirely  irre- 
spective of  the  financial  position  of  the  ratepayer  and 
bear  no  relation  to  whether  a  business  or  manufacturing 
concern  is  making  a  profit  or  a  loss.  Consequently, 
any  such  increase  will  at  once  form  an  increase  in  the 
production  costs  of  the  particidar  article  or  articles  being 
manufactured. 

On  the  other  hand,  ever  since  the  War  the  task  con- 
fronting British  manufacturers  has  continuously  been 
the  one  of  reducing  their  production  costs  in  order  that 
their  products  could  compete  in  the  world's  markets 
with  those  of  foreign  competitors.  Due  to  many  reasons, 
the  task  has  been  long  and  difficult,  but  in  general  it 
may  be  said  that  it  was  being  steadily  overcome. 

Some  of  the  progress  that  has  been  made  will,  how- 
ever, be  cancelled  by  the  additional  handicap  that  these 
increased  rates,  etc.,  will  impose  on  manufacturers,  so 
that  the  situation  calls  for  efforts,  more  determined  than 
ever,  on  the  part  of  everyone  in  order  that  the  set-back 
may  be  wiped  out.  This  applies  to  the  commercial  and 
technical  executives  as  much  or  perhaps  even  more  than 
to  the  actual  workmen,  who,  now  that  they  realise  the 
worthlessness  and  selfishness  of  the  advice  of  many  of 
their  leaders,  show  signs  of  better  appreciation  of  the 
fundamental  necessity  for  greater  efforts.  The  relations 
between  employers  and  employed  are  improving  in 
numerous  industries,  resulting  in  a  more  favourable 
outlook  for  the  future  of  those  industries,  but  on  the 
other  hand  the  advantages  thus  gained  must  not  be  lost 
in  other  and  avoidable  directions.  By  this  we  refer  to 
those  legislative  measures  which,  if  brought  into  opera- 
tion, will  force  manufacturers  to  incur  further  expenses, 
immediately  reflected  in  increased  production  costs. 
These  proposed  measures,  such  as  the  Factor}^  Bill,  etc., 
whilst  no  doubt  acceptable  and  in  some  instances  desir- 
able, when  industry  is  in  a  sound  financial  position, 
under  present  circumstances  are  simply  a  menace  to 
improved  trade.  The  whole  question  is  so  serious  that 
the  Federation  of  British  Industries  has  sent  a  long 
memorandum  to  the  Prime  Minister  pointing  out  the 
dangers,  and  asking  for  a  delay  in  tb.e  introduction  of 
any  further  proposals  tending  to  add  to  the  existing, 
almost  crushing,  burden. 


[Glass  will  deal  with  all  matters  pertaining  to  the 
industry  in  an  impartial  manner,  consequently  the 
Editor  does  not  necessarily  associate  himself  with  the 
opinions  expressed  by  his  contributors.^ 
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The   Automatic   Production   of   Bulbs  and 

Tubing. 

The  Chesterfield  plant  of  the  British  Thomson- Houston  Co,,  Ltd. 


The  manufacture  of  glass  bulbs  for  electric  lamps  is 
of  comparatively  recent  introduction  when  judged  by 
the  standard  of  other  articles  such  as  bottles  and  con- 
tainers ;  nevertheless,  the  increase  in  demand  has  been 
so  great  and  rapid  that,  to  produce  these  bulbs  at  a 
rate  which  will  keep  pace  with  present-day  require- 
ments, manufacturing  methods  and  equipment  have  in 
turn  been  the  subject  of  reallj^  remarkable  development. 


commence  at  the  batch  mixing  room  and  follow  the 
processes  in  their  natural  sequence  right  through  to 
the  despatch  of  the  finished  article. 

The  majority  of  the  raw  materials  arrive  by  rail  and 
are  discharged  into  their  respective  storage  bins  from 
whence  they  are  taken  as  required  for  mixing,  the  sand 
employed  (which,  by  the  way,  is  English)  being  first 
passed  over  a  screen  of  2<S  meshes  to  the  linear  inch. 


Fig.  1. 

General  View  of  Works  from  Railway. 
Showing  gas  producer  house  with  coal  elevator,  also  water  cooling  tower  in  foreground. 


The  result  is  that  the  productive  machines  and  methods 
of  an  up-to-date  lamp  bulb  factory  will  compare  more 
than  favourably  with  those  of  any  other  branch  of  the 
industry.  Wc  think  therefore  that  the  following  des- 
cription of  the  glass  works  of  the  Jiritish,  Thomson- 
Houston  Co.,  Ltd.,  at  Chesterfield,  will  be  of  interest, 
the  factory  having  been  designed  and  laid  out  to  pro- 
duce bulbs  and  tubing  by  the  latest  and  most  approved 
devices. 

In  order  to  simplify  the  description  it  is  proposed  to 


Two  types  of  glass  are  made  in  the  works,  the  first  a 
lead  glass,  being  used  for  the  making  of  tubing,  the 
other  a  soda-lime  glass,  I'or  bulbs.  In  ortler  to  a\'oid 
possibilities  of  contamination,  etc.,  two  se))arate  mixing 
plants  arc  emjiloyed.  These  arc  of  the  Smith  type  as 
made  by  Messrs.  Stothert  »!^:  Pitt  and  shown  in  Fig.  2. 
After  being  weighed  in  the  correct  ]iro]X)rtions,  the 
materials  are  dumped  into  the  skip  of  the  mixer,  which 
is  then  automatically  raised  to  the  next  floor,  on  which 
the  mixers  are  situated.  After  mixing  the  batch  is  then 
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discharged  into  a  storage  hopper  with  the  discharge  on 
the  ground  floor,  these  hoppers,  one  for  each  mixer, 
liaving  a  capacity  of  approximately  five  tons  batch. 
The  cullet  is  mixed  with  the  batch  and  before  use  is 
crushed  in  a  Sturtevant  roll  jaw  crusher. 

In  the  case  of  the  soda  lime  glass  for  the  bulbs,  which 
process  we  propose  dealing  with  first,  the  mixed  batch 
is  then  transported  to  a  storage  hopper  over  the  dog- 
house of  the  melting  tank.  The  furnace  is  of  the  re- 
generative ty])e,  being  arranged  for  producer  gas  tiring 
and  hav  ing  two  ports  either  side.  Owing,  however,  to 
the  present  difficulties  of  obtaining  adequate  supplies  of 
coal,  oil  burners  have  been  installed  as  a  stand-by,  the 
burners  being  placed  in  the  end  of  the  tank,  one  either 
side  of  the  dog-house. 


the  factory  is  brought  to  the  tower,  where  it  is  once 
more  cooled,  thus  effecting  considerable  economy  in 
the  water  consumption. 

The  gas  producer  is  piovided  with  the  necessary 
instruments  to  ensure  the  best  oj^crating  results.  These 
include  pressure  gauges  for  the  steam  to  the  blast,  ther- 
mometer for  the  steam,  tliermometers  and  pressure  gauge 
for  the  blast,  and  also  a  thermo-coui)le  inserted  in  the 
gas  outlet  of  the  producer.  This  latter,  by  the  way, 
is  a  feature  which  many  other  works  could  co})y  with 
adA'antage  as  a  knowledge  of  the  gas  temperature  is  a 
valuable  aid  to  proper  producer  operation.  The  CO2 
content  of  the  gas  is  automatically  recorded  by  an 
Alexander  Wright  CO 2  recorder  placed  in  the  furnace 
room,  where  chinmey  draft  indicators  are  also  pro\  ided 


Fig.  2. 

Smith  Type  Batch  Mixers. 
Separate  machines  used  for  lead  and  soda^lime  glasses. 


Gas  is  supplied  by  a  Morgan  gas  machine.  This  is 
housed  outside  the  main  building,  being  inmiediately 
behind  the  elevator  shown  in  Fig.  1.  This  elevator 
serves  to  take  the  coal  up  to  the  overhead  bunker 
placed  above  the  gas  protlucer.  The  coal  arrives  in 
wagons  and  can  V)e  cither  dumped  into  an  underground 
bin  from  which  it  passes  to  the  boot  of  the  elevator 
just  mentioned,  or,  hy  means  of  a  mechanically  operated 
"  scraper,"  it  can  be  discharged  from  the  wagonsand 
put  on  to  the  stock  pile.  The  same  mechanical  scraper 
also  serves  for  bringing  the  coal  from  the  i)ile  to  the 
elevator,  when  it  is  desired  to  work  from  stock. 

In  the  foreground  of  Fig.  1  will  be  noticed  a  cooling 
tower.    All  the  circulating  and  cooling  water  used  in 


alongside  the  reversing  levers  for  the  air  and  gas  valves. 
(This  air  valve  is  of  the  ordinary  butterfly  type  whilst 
the  gas  valve  is  of  a  modified  Forter  type.) 

With  the  tank  as  first  constructed,  there  was  a  con- 
siderable quantity  of  unburiit  gas  passing  through  the 
tank  and  into  the  chambers  the  otiier  side,  so  that  the 
British  Thomson-Houston  C'o.'s  staff  decided  that  they 
would  alter  the  j^ort  design  and  nuikc  them  wider  and 
shallower,  whilst  still  maintaining  the  same  total  area. 
This  resulted  in  a  blanket  of  flame  being  spread  over 
the  metal,  the  tank  gave  more  even  and  regular  operating 
results  and,  more  important  still,  there  was  a  reduction 
of  approximately  25%  in  the  fuel  consumption  for  the 
same  output  of  metal. 
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The  batch  is  fed  into  the  tank  through  tlie  dog-house, 
and  it  should  be  mentioned  liere  that  it  is  absolutely 
essential  to  maintain  the  metal  level  within  very  close 
limits  foi"  successful  operation  of  the  Westlake  bulb 
machine. 

To  enable  this  to  be  done  an  extremely  simple  yet 
effective  de\"ice  has  been  installed,  which  consists  of  a 
small  refractory  float  in  a  gathering  boot  at  the  working- 
end  of  the  tank.  Resting  on  this  float  is  one  end  of  a 
pivoted  lever,  the  pivot  and  other  end  being  outside 
the  tank.  A  lighted  electric  lamp  is  fastened  at  this 
end  ;  it  therefore  follows  that,  the  arms  of  the  lever 
being  equal  length,  any  downward  movement  of  the 
float  causes  a  corresponding  upward  movement  of  the 


means  24  bulbs.  For  the  ordinary  size  and  type  the 
machine  has  an  output  of  about  55,000  good  bulbs  per 
day  of  24  hours. 

The  Westlake  machine  is  probably  more  intricate  and 
fascinating  to  watch  than  machines  used  in  any  other 
branch  of  glass  manufacture.  The  general  principles  of 
its  operation  resemble  closely  those  of  the  Owens  machine 
for  the  production  of  bottles,  i.e.,  the  requisite  amount  of 
glass  is  gathered  from  the  furnace  by  suction  in  a  blank 
or  parison  mould  ;  the  parison  is  then  indented  by  a 
])lunger  to  form  a  small  initial  cavity  into  which  com- 
pressed air  may  be  admitted  to  blow  the  bulb  to  its 
final  shape  when  the  parison  has  been  transferred  to  the 
Finishine  mould. 


t! 


Fig.  3. 

View  of  Westlake  Machine. 

This  photograph  shows  the  blowing  arms  which  transfer  the  glass  from  the  parison  to  the  blowing  moulds  at 

various  stages  of  the  transferring  process. 


lamp.  Immediately  in  front  of  the  lamp  is  fixed  a  lens 
which  throws  an  image  of  one  part  of  the  lamp  filament 
on  to  a  wall  some  distance  away,  the  lens  and  distance 
being  so  arranged  in  this  instance  that  the  movement 
of  the  filament  is  magnified  100  times  on  the 
wall.  This  image  is  in  view  of  both  the  man  at  the 
dog-house  and  also  the  machine  operator.  The  latter 
is  therefore  able  to  keep  a  close  check  on  the  former. 
The  man  in  charge  of  the  filling  has  also  the  gas  prod\iccr 
to  attend  to,  as  well  as  the  jKMiodic  reversals  of  the 
gas  and  air  valves. 

We  now  come  to  the  bulb  making  machine,  which,  as 
just  mentioned,  is  of  the  Westlake  tyi)c.  Twenty-four 
moulds  arc  carried  so  that  each  revolutio!)  of  the  machine 


There  is  also  some  similarity  between  the  general 
a])pearance  of  the  Westlake  and  Owens  machines  in 
that  the  arms  or  heads  carrying  the  moulds  radiate  from 
and  rotate  about  a  central  column,  the  timing  and 
operation  of  the  various  movements  being  effected  by 
means  of  eanjs,  rollers,  etc.  Figs.  3  and  4  will  give 
an  impression  of  the  appearance  of  the  machine  at 
Chesterfield. 

In  order  to  facilitate  and  simplify  the  description  of 
the  operation  of  the  machine,  it  will  be  best  to  follow 
the  progress  of  one  head  during  the  manufacture  of  a 
bulb. 

As  ])reviously  mentioned  this  machine  carries  24 
finishing  moulds,  but  they  are  mounted  in  ])airs,  there 
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being  only  12  heads,  although  each  mould  foims  part 
of  a  separate  productive  unit  and  can  be  adjusted  in 
many  respects  entirely  independently  of  the  other  23. 

The  blank  or  parison  moulds  are  mounted  near  the 
top  of  the  machine,  and  at  the  end  of  arms  which  are 
set  at  an  inclination  with  the  horizontal.  As  the  machine 
rotates  (in  a  clockwise  direction)  and  the  arms  approach 
the  working  opening  in  the  furnace,  they  move  outwards 
and,  due  to  the  inclination  just  mentioned,  the  moulds 
eventually  come  in  contact  with  the  surface  of  the 
molten  glass  in  the  gathering  boot.  At  this  moment  the 
vacuum  vah  es  open  and  a  charge  of  molten  glass  is 
sucked  into  each  mould.  The  arms  then  commence  to 
be  withdrawn,  the  surplus  metal  at  tlie  bottrni  of  the 


position  that,  after  making  this  movement  of  180°, 
the  embryo  bulbs  arc  brought  exactly  into  j)osition  for 
the  finishing  moulds  to  close  around  them.  The  aims 
are  also  hollow,  and  carry  the  plunger  for  indenting 
the  parison,  which  operation  occurs  immcchatcly  the 
glass  is  delivered  to  the  neck  moulds  and  before  the 
arms  begin  to  turn. 

After  indenting,  the  plunger  is  withdrawn  and  a  puff  of 
air  admitted  to  the  ca'S'ity  it  has  formed,  at  the  same 
time  the  arms  commence  to  rotate  about  their  own  axis 
and  also  turn  about  the  central  trunnion.  In  Fig.  3 
a  pair  of  arms  will  be  seen  which  have  partially  comjilcted 
this  turning  operation.  When  this  is  finished  the  hollow 
])arisons  are  hanging  vertically  and  ;ire  allowed  to  stretch 


mould  being  severed  by  means  of  oscillating  knives 
mounted  on  each  mould  arm.  The  arms  are  then  com- 
pletely withdrawn,  the  time  taken  to  perform  the  entire 
gathering  operation  being  approximately  a  second  and  a 
lialf. 

The  blank  moulds,  with  their  charge  of  glass,  are  then 
immediately  above  two  vertical  arms,  at  the  upper  ends 
of  which  are  mounted  what  may  be  termed  the  neck 
rings  or  moulds,  to  which  the  glass  is  then  transferred 
by  the  opening  of  the  parison  moulds  and  the  release 
of  the  vacuum.  These  vertical  arms  can  be  rotated 
about  their  own  longitudinal  axis  and  also  can  be 
rotated  through  180^  about  a  pivot  or  tiimnion  fixed 
approximately  half  way  up  tlie  machine  in  such  a 


a  little,  due  to  their  own  weight,  after  which  the  finishing 
moulds  close  round  them,  compressed  air  is  again  ad- 
mitted and  the  bulb  blown  to  shape. 

Of  course,  the  machine  has  been  slowly  rotating  whilst 
these  operations  are  being  performed,  so  that  finally 
the  finishing  moulds  and  the  blown  bulbs  arrive  at  the 
point  in  front  of  the  small  conveyor  shown  in  Fig.  4, 
where  two  blown  bulbs  can  Ije  seen  suspended  from  the 
neck  rings.  The  finishing  moulds  and  neck  rings  then 
open  and  the  bulbs  are  deli^'ered  on  to  the  conveyor 
to  be  carried  to  the  burning  off  machine  showii  to  the 
right  of  Fig.  4.  Pasted  moulds  are  used  as  finishers, 
and  after  the  bulbs  are  discharged  these  moulds  are 
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automatically  dipped  into  a  water  trough  to  be  ready  to 
receive  the  next  parison. 

The  machine  is  driven  by  a  6.5  h.p.  electric  motor, 
separate  motors  being  provided  for  raising  and  lowering 
the  machine,  and  also  for  moving  the  macliine  to  and 
from  the  furnace,  these  each  being  5  h.p. 

The  motor  control  gear  is  somewhat  elaborate  to  take 
care  of  the  extremely  fine  regulation  required  with 
these  operations.  In  order  to  prevent  damage  to  the 
machine  in  the  event  of  arms  or  moulds  sticking  and 
tims  coming  in  contact  with  the  furnace  structure,  etc., 
etc.,  special  overload  trips  are  fitted,  safety  gates  being 
provided,  one  of  which  can  be  seen  on  the  extreme  left 


of  the  machine  in  Fig.  4,  to  protect  the  oi^erators  ;  if 
this  gate  is  displaced,  current  is  immediately  cut  off 
the  driving  motor  and  tlie  machine  rapidly  brought  to 
rest. 

Like  the  majority  of  other  glass  forming  machines, 
tlicrc  is  an  elaborate  system  of  air  ducts  and  jjipes  for 
cooling,  and  an  interesting  feature  of  the  Britisli  Tliom- 
son-Houston  Co.'s  instalhition  is  the  fact  that  all  tlie 
air  used  on  the  machine  for  this  purpose,  is  filtered  at 
the  inlet  to  the  fan.  This  filter  means  little,  if  any, 
increase  in  the  power  recpiired  to  operate  the  fan,  but 
results  in  all  the  cooling  |)assagcs  being  kept  clean  and 
free  from  risk  of  obstruction. 

On  being  delivered  from  the  machine  the  bulb  is  still 
attached  to  the  cap  or  ring  of  glass  by  which  it  was  held 


by  the  blowing  arms,  and  this  has  to  be  removed  by  the 
"  burning-off "  machine  shown  to  the  right  of  Fig.  4. 
The  bulbs  are  carried  up  the  inclined  conveyor  which 
consists  of  an  asbestos  belt  and  delivered  toa  rotating 
star  wheel,  the  speed  at  which  the  openings  pass  being 
somewhat  greater  than  the  rate  at  which  the  bulbs 
arrive,  in  order  to  avoid  congestion  and  breakage  at 
this  point. 

From  the  star  wheel  the  bulbs  are  delivered  to  revoh  - 
ing  holders  on  the  "burning-off"  machine,  and  whilst 
being  I'otated  are  subjected  to  the  heating  action  of  a 
series  of  small  high  pressure  gas  jets  which  impinge  on 
the  glass  at  the  point  where  the  cap  is  to  be  severed. 


It 


The  effect  of  these  jets  is  to  melt  the  glass  at  that 
point,  the  cap  falling  off  into  a  cullet  bin.  One  advan- 
tage of  burning  off  instead  of  diamond  cutting  is  that 
the  edge  is  rounded  and  smooth  as  distinct  from  being 
sharp.  The  de-capped  bulbs  are  then  transferred  to  the 
lehr  for  annealing,  the  entrance  to  which  can  be  seen 
to  the  right  of  Fig.  4. 

This  Ichr  is  of  the  ojkmi  tunnel  type  fired  with  town's 
gas  and  is  22'  0"  long  and  l.'J"  widi-  inside.  The  bulbs 
take  an  average  of  1 }.  minutes  to  ]xiss  through,  and  during 
that  time  are  first  raised  to  approximately  500"  C,  and 
then  cooled  to  ap|)roximately  800°  C.  They  are  then 
delivered  to  a  belt  conveyor,  which  finally  delivers  them 
to  a  8-tier  cooling  conveyor  and  then  to  the  sorting  table. 
The  discharge  end  of  the  Ichr  and  this  cooling  conveyor 


Fig.  5. 

View  showing  cold  end  of  lehr,  cooling  conveyor,  sorting  table,  and  one  girl  packer 

box  for  classifying  defects,  in  centre  of  photograph. 


Note  the  10  compartment 
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and  sorting  table  arc  clearly  shown  in  Fij^-.  5.  The 
sorters  are  jjrovided  with  a  Hilger  strain-viewer  and  also 
a  very  simple  but  effective  device  for  showing  up 
■'  cords     etc.,  in  the  bulbs. 

This  is  simply  a  metal  box  with  a  ground  glass  Iront 
across  which  are  painted  blue  lines  about  h"  wide  and 
I"  aj)art.  Inside  the  box  is  an  electric  lamp  and  when 
these  lines  are  \  iewed  through  the  bulb,  the  i)rcsence  of 
cords  or  stria;  is  inmiediately  detected. 

The  sortci"s  arc  also  ])rovided  with  a  circular  tabic 
al)out  :i'  6"  diameter,  which  can  i)c  rotated  by  hand. 
Preliminarily  rejected  and  doubtful  bulbs  arc  ])laccd  on 
this  table  and  then  submitted  to  a  second  inspection 


bay  to  be  ])laccd  in  I'ailway  vans  or  lorries  for  despatch 
to  the  lanij)  factory  at  Rugby. 

It  will,  of  course,  be  obvious  that,  in  ortlei'  to  obtain 
cflicicnt  and  economic  ])roiluction  from  an  equi])mcnt 
of  this  nature,  com|)aratively  long  runs  on  the  same 
size  bulb  are  necessary.  Consequently,  in  order  to 
deal  with  those  sizes  and  types,  the  quantities  required 
of  which  do  not  [)ossess  this  qualilication,  two  shops  of 
hand  workers  are  employed. 

These  work  one  on  cither  side  of  the  tank.  Fig.  (i, 
sliowing  one  blower  using  a  "  mechanical  boy."'  This  is 
simply  a  ]iedal-operatcd  de\  ice  which,  after  each  bulb 
is  blown,  lowers  the  pasted  mould  into  water  and  then 


Fig.  <i. 

Vie"   Slniwiiig  Hand  Blower  Usinj;  "  Mechanical  B(>\."' 

The  ground  glass  screen  with  lines  for  detecting  "  cords  "  can  be  seen  to  the  right. 

noticed  the  mould  t'urnace  between  the  ports  of  the  furnace. 


On  extreme  left  will  be 


before  final  rejection,  in  which  case  a  tally  is  kept  of  the 
defects  by  meai\s  of  a  frame  with  10  ])igeon  holes,  seen 
l)ehind  the  girl  sorter  on  Fig.  5.  Each  hole  is  for  a 
specilicd  defect  and  is  fitted  with  a  small  counter.  In 
this  vva\'^  the  total  rejects  are  analysed  every  hour,  thus 
enabling  any  |)ersistent  fault  to  be  traced  and  remedied 
without  delay. 

In  addition,  a  continuous  cheek  is  kept  upon  the 
variation  in  wall  thickness  and  also  the  shape  and  angle 
of  the  bulbs,  etc.,  se\'cral  uni(jue  de\  ices  ha\  ing  keen 
dex'cloped  by  the  works  staff  for  this  ])urposc. 

After  being  accepted  and  passed,  the  bulhs  then  go 
forward  to  the  packers,  who  jjut  them  into  the  well 
known  librc  boxes  which,  by  means  of  a  gravity  runway, 
arc  delivered  to  the  lloor  below  and  out  to  the  loading 


raises  it  again  i'or  the  next  blowing.  Incidentally,  on 
the  right  of  tiiis  ])hotograph  will  be  noticed  one  of  the 
illuminated  glass  screens  with  the  lines  on  for  the 
detection  of  cords.  In  passing,  it  might  be  mentioned 
that  these  large  bulbs  are  not  aimealed  before  despatch. 
The  smaller  hand  made  bulbs  are  annealed  in  a  small, 
town's  gas  fired,  lehr  approximately  10'  feet  long  and 
]  1 "  wide.  They  are  put  in  cold,  in  trays,  and  gradually 
i-aised  in  tcmperatm-e,  and  then  cooled,  the  time  taken 
being  al)out  15  minutes,  the  lehr  belt  being  driven  by 
a  {  h.p.  motor. 

The  burner  ccpupmcnt  lifted  to  this  lehr  is  of  the 
"surface  combustion"'  patented  tyi)e  as  mamifacturcd 
and  sui)plicd  by  Messrs.  British  Finnaces,  Limited, 
Derby  IJoad,  Cliestcrlield.    This  eciuipmcnt  has  many 
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distinctive  features  amongst  wliich  are :  automatic  pro- 
portioning of  the  air-gas  mixture,  single  valve  control, 
positive  control  of  temperature  and  furnace  atmos- 
phere. 

The  burner  consists  of  a  heavy  cast  iron  body  set  in 
the  furnace  wall  and  having  only  a  minimum  surface  of 
metal  exposed  to  the  heat  of  the  furnace.  Any  heat 
absorbed  by  the  burner  tip  is  conducted  back  to  the 
outside  of  the  furnace  and  dissijiatcd  to  the  atmos- 
phere by  means  of  cooling  fins.  Beyond  the  burner, 
but  still  in  the  wall  of  the  furnace,  a  tunnel  is  formed 
of  infusible  cement  and  combustion  of  the  air-gas 
mixture  takes  j^lace  in  this  tunnel. 

The  burner  is  supjilicd  with  a  correctly  proportioned 


liefore  leaving  this  side  of  the  works  mention  should 
be  made  of  the  small  mould  heating  furnace  placed 
between  the  stacks  of  the  ports  of  the  melting  furnace. 
Tliis  can  be  seen  in  Fig.  6.  and  is  heated  entirely  by 
conduction  from  the  stacks.  This  effectively  replaces 
a  separately  fired  furnace  previously  employed,  and  is 
used  for  baking  on  the  coating  of  boiled  linseed  oil  and 
cork  dust  employed  for  "  pasting"  the  moulds. 

Glass  tubing  and  rod  enter  into  the  manufacture  of 
electric  lamps,  and  consequently  the  British  Thomson- 
Houston  Co.,  Ltd.,  installed  the  necessary  equipment 
for  })roducing  it  in  the  same  factory  as  the  bulbs.  In 
passing,  it  might  be  mentioned  that  practically  all  the 
smaller  size  lamp  bulbs,  such  as  those  used  for  motor 


Fig.  7. 
Daiiner  Tube  Machine. 

View  showing  tube  leaving  the  revolving  mandril.    The  burner  for  heating  the  niulfle  have  been  removed  for  the 

purpose  of  taking  this  photograph. 


and  thoroughly  iioinogcncous  mixture  ol'  gas  and  air 
through  a  patent  "surface  combustion'"  proportion- 
ing insj^irator  which  automatically  maintains  constant 
and  correct  jjroportions  of  gas  and  air  in  the  mixtuic 
supplied  to  the  burner,  irrcsjK'ctivc  of  the  rate  of  con- 
sumption and  without  any  attention  on  tiie  part  ol'  the 
operator. 

Independent  means  arc  proxidcd  for  setting  the  air 
gas  I'atio  and  any  desired  lurnacc  atmosphere  can  l)e 
obtained  from  iiiglily  oxidising  to  highly  reducing.  The 
amount  of  mixture  consumed  is  controlled  by  mani])ula- 
tion  of  tlic  air  valve  only,  and  a  water  gJiuge  on  the 
burner  gives  a  relial)le  indication  as  to  the  rate  of 
consumption. 


ear  lighting,  are  made  direct  from  tubing,  some  very 
intricate  little  machines  having  been  developed  to  ))er- 
form  this  comj)lete  operation  entirely  automatically. 

Hax  ing  regard  to  the  fact  that  (luality  as  well  as 
(piantity  is  an  essential  feature  of  the  tubing  recpiircd, 
the  "Dainier"  tube  making  nuichine  and  e(iuii)nient 
was  installed.  This  can  be  divided  into  two  })arts,  the 
first  being  the  furnaces  and  tube  forming  device,  and 
the  second  the  drawing,  gauging  and  weighingmechanisni, 
the  two  sections  l)cing  connected  by  a  long  "  I'un  "  some 
l.'jO  feet  long,  in  which  the  tube  is  su])|)oi'te(l  on  a  series 
of  gi'0()\  e(i  pulleys  or  rollers. 

The  glass  is  melted  in  covered  pots  in  an  Spot  furnace, 
each  })ot  being  of  approximately  :U)  cvvt.  capacity. 
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After  being  melted  the  glass  is  transferred  to  a  work- 
ing" pot  whieh  is  similar  in  shape  and  size  to  those  nsed 
for  melting  but  is  provided  with  a  delivery  slot  on  the 
side  opposite  to  the  charging  opening,  the  slot  being 
about  5  inches  wide  and  3  inches  high.  This  working- 
pot  is  placed  in  a  separate  small  oil-fired  furnace,  in 
order  that  the  glass  temperature  may  be  kept  constant 
at  that  found  most  suitable  for  the  particular  size  of 
tube  or  rod  being  made.  The  furnace  can  be  seen  in 
Fig.  7. 

The  tube  forming  machine  itself  appears  remarkably 
simple,  but  to  arrive  at  this  desirable  condition  many 


01'  a  Hat  ribbon  al)out  2"  wide,  luu  ing  lirst  passed  through 
a  fireclay  trough,  the  object  and  construction  of  which  is 
to  ])revent  "  eddies,"  eliminate  scum,  bubbles,  etc.,  and 
also  give  the  glass  the  ribbon  formation  in  wliich  it 
arri\'es  at  the  u})per  end  of  the  nuuidril.  The  flow  of 
glass  is  regulated  by  means  of  a  gate  which  dips  into  the 
fireclay  trough. 

II  the  mandril  were  stationary,  the  molten  glass  would 
flow  down  to  the  under  side  of  it  and  hually  fall  off  at  the 
lower  end  ;  due  to  its  slow  rotation,  howcx  er,  the  glass 
is  wrapped  round  the  mandril,  although  ^till  maintain- 
ing a  steady  flow  towards  the  lov/er  end.    Air  at  a 


Fig.  8. 
Daiiner  Tube  Machine. 

This  photograph  shows  the  "  drawing  "  end  oi  the  machine.    In  the  lower  right  hand  corner  can  be  seen  the  gauging 
machine  for  classifying  the  tubes  according  to  outside  diameters.    The  device  for  classifying  according  to  wall 

thickness  being  immediately  behind. 


diflicultics  had  to  be  overcome.  In  pi  inci|)lc  the  machine 
consists  of  a  mandril  placed  inside  a  species  of  luuffle 
in  such  a  manner  that  its  longitudiiud  axis  is  inclined 
to  the  horizontal  at  an  angle  of  aj)proximately  15  degrees. 
The  mandril  is  hollow  and  made  of  a  nickel  chrome  alloy, 
over  winch  is  placed  a  fireclay  sleeve  about  G"  diameter 
and  "28"  long. 

By  means  of  suitable  mechanism  this  mandril  and 
sleeve  can  be  continuously  rotated,  the  speed  varying 
froni  5 — 8  revolutions  per  minute,  dependent  upon  the 
tube  being  drawn,  glass  temperature,  etc.  The  glass 
arrive^  on  the  mandril  from  tiie  working  pot  in  the  form 


pressure  of  aljout  1"  w.g.  is  admitted  through  the  hole 
in  the  centre  of  the  numdril,  being  apjilied  to  tlie  upper 
end  outside  the  nuiffle.  This  ]u-essure  is  just  sufTieient 
to  [M-cvent  the  opening  in  the  lower  end  being  closed 
by  the  glass,  which  thus  Hows  off  with  a  hole  through 
its  centre. 

The  purpose  of  the  other  portion  of  the  equipment  is 
to  ])i-ovide  the  necessary  means  of  remo\'ing  this  embryo 
tubing  at  the  same  rate  as  that  at  which  it  is  produced, 
the  long  "run"  giving  the  tube  time  to  set  straight, 
and  also  to  cool. 

The  drawing  mechanism  end  of  the  equipment  is 
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shown  in  Fig.  8.  Its  objet.'t  being  to  exercise  a  con- 
stant and  ujiiform  ti-active  force  on  the  tubing,  this  is 
passed  between  and  gripped  by,  a  series  of  asbestos 
covered  pads  carried  on  two  endless  chains.  These  can 
be  seen  in  the  centre  of  Fig.  8.  The  hneal  s])eed  of 
these  chains  determines  tlie  speed  at  which  the  tube  is 
drawn,  and  can  be  varied  between  iairly  wide  hniits, 
but  witli  a  very  fine  and  close  regulation  between  these 
limits  to  suit  the  various  sizes,  wall  thicknesses,  etc., 
required. 

The  same  machine  also  cuts  the  tube  into  lengths  all 
exactly  the  same  (about  3'  10").  The  cutting  is  per- 
formed by  a  steel  disc  rotating  at  high  speed,  the  wheel 
being  mounted  on  a  carriage  having  a  horizontal  mo\'e- 
ment  backwards  and  forwards  along  the  tube.  When 
traxelling  forward,  the  wheel  is  lowered  into  contact 
with  the  tube,  cutting  a  nick  ;  during  this  forward 
motion  wheel  and  tube  tra\  el  at  exactly  the  same  speed. 
After  nicking  in  this  way  the  tube  is  automatically 
broken  off  and  then  passes  to  a  device  which  grades  the 
cut  lengths  into  different  categories  in  accordance  with 
their  outside  diameter.  Its  action  is  analagous  to  that 
of  a  screen  for  grading  granular  material  but  in  this 
instance  the  "  mesh  "  consists  of  a  series  of  small  rollers, 
set  in  ])airs,  the  distance  between  each  successive  pair 
being  slightly  greater  than  that  of  the  preceding  ))air. 
(The  finer  the  grading  that  is  desired,  the  less  this 
difference  is  made.  At  Chesterfield,  it  is  usually  .01" 
between  each  category.)  The  cut  lengths  of  tube  are 
i^laced  on  the  feeding  end  and  each  then  automaticall}' 
passes  over  these  rollers  successively  until,  arriving  at 
the  first  pair  whose  distance  apart  is  wider  than  its 
outside  diameter,  it  passes  between  them,  falling  into 
the  compartment  below.  This  apj)aratus  can  be  seen 
in  the  front  of  Fig.  8.  The  tube  is  gauged  at  both  ends 
at  the  same  time,  there  being  a  set  of  rollers  at  each  '^idc 
of  the  machine. 

After  being  classilied  as  regards  outside  tliamctcr, 
each  tube  is  then  again  classified  according  to  its  wall 
thickness.  This  operation  is  also  performed  auto- 
matically, the  principle  being  that  if  the  lengths  of  tubes 
are  uniform  and  their  outside  diameters  the  same,  then 
their  weight  will  vary  in  accordance  with  tlie  thickness 
of  the  wall. 

The  machine,  therefore,  consists  of  six  small  weighing 
machines  set  one  below  the  other,  each  successive  one 
being  set  to  trip  at  a  slightly  less  weight  than  the  one 
abox'c  it.  After  being  classified  according  to  outside 
diameter,  the  tubes  are  then  placed  on  this  weighing 
luachine,  one  class  at  a  time,  with  the  result  that  the 
tubes  are  graded  once  more  into  sections  having  not 
more  than  .01"  variation  in  wall  thickness.  The  various 
grades  and  sizes  are  then  packed  in  special  boxes  foi- 
shipment  to  Rugby. 

As  can  be  imagined  tlic  output  of  an  installation  oC 
this  nature  is  of  necessity  high,  thus,  tubes  ha\'ing  an 
outside  diameter  of  10  nun.  and  a  wall  1  mm.  thick 
giving  an  8  mm.  bore  are  produced  at  the  rate  of  l.'jO 
feet  per  minute,  which  is  ci|uivalent  to  about  10,000  lbs. 
per  21-  hours.  'I'he  s|)ccd  of  drawing  \'arics  almost 
inversely  as  the  diameter,  that  is  to  say,  the  smaller 


the  tube  the  faster  it  is  drawn,  so  that  the  ii'eight  of 
glass  drawn  per  minute  remains  almost  constant.  It  will 
be  realised,  however,  that  the  successful  operation 
depends  upon  the  correct  co-ordination  of  numerous 
conditions,  such  as  glass  tem])erature,  speed  of  drawing, 
air  })ressure,  etc.  In  passing  it  might  be  added  that,  by 
eliminating  the  admission  of  air  to  the  hollow  nuuidril 
and  using  a  special  fireclay  slee\'e  with  a  closed  end, 
it  is  possible  to  draw  solid  rod  instead  of  tube. 

The  o|)erating  results  show  that  what  we  might  term 
the  "  eflicieney  "  of  the  process  can  be  maintained  in 
the  neighbourhood  of  90-92  per  cent.,  which  means  that 
90-92  per  cent,  of  the  tube  drawn,  of  any  specific  size, 
will  he  accepted  as  coming  within  the  limits  of  weight, 
wall  thickness,  etc.,  for  that  size. 

Botli  the  Westlake  bulb  machine  and  the  Banner  tube 
machine  involve  the  use  of  refractories  of  special  shape 
and  these,  together  with  the  pots,  are  made  on  the 
premises,  the  clay  emjiloyed  being  a  mixture  of  Stour- 
bridge and  Yorkshire.    In  the  making  of   the  jjots 
moukls  in  sections  are  used  for  the  domes,  and  this  also 
applies  to  the  large  gathering  boot  for  the  Westlake,  ' 
though  in  this  instance  the  mould  is  in  one  piece.  These  , 
moulds,  however,  are  only  for  giving  the  outside  form, 
the  cla>'  being  worked  in  by  hand  as  usual.    A  rather 
unique  construction  of  bottom  boards  and  the  use  of 
elevating  trucks  greatly  facilitates  the  removal  of  the 
l)ots  from  the  boards,  these  pots  weighing  approximately  \ 
25-27  cwts.  each.  .  i 

< 

The  works  are  complete  with  a  small  machine  vlu)))  \ 
for  executing  minor  repairs   and    maintenance    (the  \ 
l)roximity  to  the  B.T.H.  Co.'s  large  engineering  works  ' 
at  Rugby  rendering  unnecessary  the  prox'ision  of  more 
extensive  facilities)  and  also  with  ccmplete  equipment 
for  the  cleaning  and  ujikeep  of  moulds,  plungers,  etc., 
and  we  were  struck  with  the  \  ery  high  internal  ] olish 
aiul  finish  given  to  these  moulds,  etc.,  which  really 
appeared  as  if  they  were  siK  er  ])latcd. 

The  electric  power  is  purchased  i'rom  the  Chestei licid 
Corporation,  the  supply  being  3  phase  at  6,600  \  olts. 
This  is  reduced  to  100  \o\\s  in  a  snudi  sub-station  at  the 
works,  the  capacity  being  200  K.^^A.  In  some  instances, 
such  as  the  Westlake  machine  and  the  tube  nuuhinc, 
however,  direct  current  has  to  be  sup})lied  in  order  to 
obtain  the  necessary  facilities  for  speed  regulation.  In 
conseciuence,  a  motor  generator  set  is  installed,  the  motor 
being  of  the  synchronous  type,  and  the  generator 
havhig  an  output  of  20  kw.  at  230  ^•olts  D.C.  A  belt 
driven  set  is  also  installed  as  a  stand-by. 

The  compressed  air  is  furnished  by  a  6  stage  centrifugal 
compressor  at  a  nuixinuun  pressure  of  2.75  lbs.  per  stj. 
inch. 

In  conclusion,  we  should  like  to  exi)ress  our  thanks  to 
the  Hritish  Thomson-Houston  Co.,  Ltd.,  for  their  per- 
mission to  pul)lish  the  foregoing  notes  and  photograjihs, 
and  also  to  Mr.  A.  E.  Hill,  R.Sc.,  their  ^Vorks  IManager, 
at  Chesterfield,  for  his  courtcsx  in  cxi)laining  the 
|)ruccsscs. 
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The  Use  of  Compressed  Air — Continued, 


By  ROBERT  WILSON. 


Compressed  Air  Piping  (continued). 

The  condition  of  the  inner  surface  of  the  pipe  has  a 
lot  to  do  with  the  friction  developed  by  the  flow  of 
air — the  smoother  the  surface  the  less  the  resistance  to 
floAv.  This,  largely,  is  a  question  of  material.  Pij)es 
made  from  solid-drawi  or  lap-welded  steel  tubing  usually 
can  be  relied  upon  to  have  a  comparatiA  cly  smooth  and 
uniform  surface,  and  are  more  commonly  used  for  con- 
veying compressed  air  than  are  cast-iron  pipes.  The 
latter,  liowe\'er,  sometimes  are  preferred  to  the  steel 
pipes  when  the  pipes  are  buried  or  encased.  Steel 
pipes  are  obtainable  in  short  lengths  suitable  for  hand- 
ling conv'eniently,  and  the  ends  can  be  formed  to  suit 
the  type  of  coupling  or  joint  to  be  used. 

Besides  being  smooth  the  iimer  surface  of  the  pipe 
also  should  be  as  regular  as  possible,  as  when  spaces  arc 
left  between  the  ends  of  the  pipe  sections  counter 
currents  are  set  up  which  increase  friction. 

The  strength  of  the  pipes,  as  already  stated,  can  be 
left  to  the  experience  of  reputaV)le  manufacturers. 

Loss  Due  to  Leakage. 

The  loss  of  pressure  during  transmission  is,  in  many 
cases,  due  more  to  leakage  from  pij^e  joints  than  to 
frictional  resistance.  Small  air  leaks  are  difficult  to 
detect,  and  since  they  cannot  be  seen  and,  generally, 
are  not  ainioying.  they  frequently  are  disregarded  and 
seldom  receive  the  attention  they  merit,  having  regard 
to  the  financial  loss  incurred  by  allowing  them  to 
continue.  Leakages  not  only  reduce  the  power  resident 
in  the  air,  but  the  ])ower  expended  in  compressing  the  air 
which  is  allowed  to  leak  away  is  entirely  wasted.  What 
this  waste  of  power  amounts  to  is  best  understood  by 
giving  figures  for  the  waste  and  loss  due  to  leakage 
through  a  particular  size  hole  when  the  pressure  in  the 
pipe  is  that  common  in  glass  works,  \'iz.,  30  lb.  per 
sq.  in. 

(a)  .\  hole  J  inch  in  diameter  will  allow  about  10.2 
cubic  feet  of  free  air  per  minute  to  pass  from  the 
[)ipp  to  the  atmosphere  when  the  initial  pressure 
in  the  pipe  is  30  lb.  per  sq.  in. 

(b)  The  power  required  to  com])ress  100  cubic  feet 
of  free  air  per  minute  to  30  lb.  pressure  is  (from 
Table  IV -page  419)  11.5  b.h.p. 

(c)  Therefore,  leakages  aggregating  an  area  equivalent 
to  the  area  of  a  hole  J  inch  diameter  involve  a 
continuous  waste  of  power  equivalent  to  1.17 
b.h.p.  =a  total  of  168.5  horse  power  hours  per 
week  of  1  l-l-  hours. 

The  extent  of  the  financial  loss  will  vary  according  to 
local  conditions,  but  by  assuming  figures  for  cost  of 
power,  which  are  easily  convertible,  the  figures  in  above 
example  can  be  reduced  to  a  money  basis,  in  which 
state  they  are  likely  to  be  more  impressive. 

As  the  basis  of  the  calculations,  power  will  be  assumed 
at  the  following  rates  : — 

Steam  Drive — Coal  at  £1  per  ton. 


-Electric  current  at  1  penny  ]X-r  B.O.T. 


Motor  Driv( 
Unit. 

For  the  steam-driven  machine  the  steam  consumption 
must  also  be  assumed.  For  machines  lower  than  100 
b.h.p.  and  steam  at  100-120  lb.  per  sq.  in.,  a  reasonable 
average  would  be  35  pounds  of  steam  per  hour  per 
i.h.p.  Assume  also  that  the  average  evaporative  capa- 
city is  7  lb.  of  water  for  each  pound  of  coal  burned 
in  the  l)oiler. 

Then  the  approximate  cost  per  week  of  the  leakage  in 
aboA  e  example  would  be  : — 
Steam-driven  compressor- 

168.5X35       .      ,  ,  , 

— — mr- "7.5  cwts.  of  coal  per  week 
/  X  1 1 2 

=^  7  6  per  week  with  coal  at  £1  per 
ton. 

Elect ricallv-dri veil  compressor — 
168.5 


1.34 


=  126  Board  of  Trade  Units 


^10/6  per  week  with  electricity  at  1  penny 
per  Unit. 

At  either  of  the  above  rates  the  total  per  annum 
would  be  a  considerable  amount,  and  it  should  be  noted 
that  the  example  is  not  likely  to  exaggerate  the  con- 
ditions in  the  average  compressed  air  installation  as  the 
area  of  a  hole  I  inch  tliameter  is  not  very  large  when 
spread  o\  er  numerous  pipe  joints,  valves,  connections 
and  rubber  hose.  The  costs  of  power  are  not,  of  course, 
relative,  since  they  have  been  assumed  at  figures  con- 
ATnient  for  comcrsion.  The  results,  however,  may 
prove  sufficiently  impressive  to  cause  many  a  hitherto 
neglected  leak  to  be  repaired. 

Pipe  Joints. 

Given  reasonable  provision  for  making  good  joints 
there  should  be  no  difficulty  in  maintaining  the  pipe 
"air  tight.'"  An  air  pipe  line  is  not  subject  to  great 
variations  in  temperature  such  as  is  the  case  with  steam 
pipes,  nor  need  the  amount  of  ordinary  vibration  be 
conducive  to  distorting  the  joints.  These  factors  assist 
to  maintain  air-tight  joints,  so  that  where  leakages 
occur  either  the  joint  is  faulty  or  the  joint  has  been 
carelessly  made. 

Screwed  Joint. — All  joints  in  air  mains  and  branches 
should  be  carefully  made  and  discretion  shown  in  the 
type  of  joint  used.  The  almost  universal  adoption  of 
pipes  made  from  steel  tubing  has  introduced  to  com- 
pressed air  installations  the  ordinar\'  form  of  ]3ipe  with 
screwed  ends  and  with  sleeve  coupling,  but  where  this 
cou])ling  is  used  without  other  means  of  ensuring  tight- 
ness leaks  are  very  common.  The  coupling  gets  dis- 
torted in  the  process  of  fitting  it  to  the  pipes  and,  while 
a  "  filling"  of  red  lead  or  other  compound  may  stop 
up  the  leaks  past  the  screw,  this  can  only  be  regarded 
as  a  temporary  measure  (although  the  method  is  rarely 
treated  as  such),  with  the  result  that  the  leaks  soon 
break  out  afresh  and  go  unnoticed  or  are  neglected. 
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WELLMAN  GAS  MACHINES 


The  quantity  and  quality  of  the  output  of  any  plant  fired  with  gas 
depends  on  the   constant   availability  of   a  uniformly  rich  gas  in 

easily  regulatable  amounts. 


The   Wellman   Gas  Machine 
alone  meets  this  requirement 
because  of  its  special  mechani- 
cal features. 


Automatic  from  non-choking 
coal  feed  to  ash  discharge. 


Oscillating  Poker  ensures  the 
generation  of  consistently  rich 
gas  at  all  outputs. 


Intermittent  ash  pan  motion 
prevents  clinker  bridging. 


Lowest  running  costs  are  obtained  with  Wellman  machines. 


Every  Glassworks  Manager  and  Engineer  should  send  for  our  handbook 

on  Qas  Making. 


THE  WELLMAN  SMITH  OWEN  ENG.  CORP.,  LTD. 

VICTORIA  STATION  HOUSE,  VICTORIA  STREET,  LONDON,  S.W.I. 
WORKS     ::     ::     DARLASTON,   SOUTH  STAFFS. 


Telephones:  VICTORIA  7752-3-4. 


Telegrams:  '  PRINCIPIUM.  SOWEST.  LONEX)N." 
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The  screwed  sleeve  coupling  can  be  made  more  effec- 
tive if  back  nuts  are  used  on  either  side,  and  a  piece  of 
asbestos  cord  wedged  tiglitlv  between  the  coupling  and 
the  nuts.    (See  Fig.  10.) 


ASBESTOS  COPO 

V              .  ... 

Fig.  10. 

Flanged  Joint. — The  need  to  fit  the  coupling — or 
screw  the  pipes  into  the  couplings — adjacent  to  where 
the  pipes  have  to  be  erected,  means  that  the  pijies  have 
to  be  man-handled  a  good  deal  and  for  this  reason  the 
largest  size  of  screwed  pipe  is  limited  to  that  which  can 
conveniently  be  handled  in  the  usual  lengths.  This, 
from  experience,  is  found  to  be  about  4"  bore  and  as  a 
nile  pipes  larger  than  this  size  have  flanged  joints. 


and  there  is  quite  a  variety  of  flanged  joints  from  which 
to  choose.  Loose  flanges  are  favoured  in  preference  to 
the  old  form  of  fixed  flanges.  Two  types  of  loose-llange 
joints  are  shown  in  Figs.  1 1  and  12.  The  material  used 
for  jointing  should  be  fairly  thick  and  of  an  oil-resisting 
nature.  Many  such  materials  are  now  sold  in  sheets 
from  which  the  desired  joints  can  be  cut. 

Patent  Joints. — There  are  now  several  patent  joints 
available  which  are  an  advance  even  on  the  loose-flange 
joint.  Perhaps  the  best  known  of  these  is  the  "  Vic- 
taulic  "  joint,  an  illustration  of  which  is  shown  in  Fig.  13. 
The  joint  is  easy  to  assemble  on  the  pipes  and  when  bolted 
up  is  almost  bound  to  be  leak-tight.    It  also  lends  a 


Fig.  13. 

certain  flexibility  to  the  pipe,  which  in  many  cases 
ensures  that  the  joints  are  not  strained  by  expansion, 
or  by  the  pipe  being  forced  slightly  oiit  of  line.  The 
maintenance  on  the  joint  is  claimed  to  be  infinitesimal. 

Welded  Joints. — Yet  another  form  of  joint  is  that 
shown  in  Fig.  I  t.  This  virtually  is  a  spigot  and  socket 
joint,  but,  with  the  spigot  and  socket  united  by  means  of 


Fig.  12. 

It  is  much  easier  to  maintain  tightness  with  some 
form  of  flanged  joint  than  with  screwed  sleeve  couplings 


metal  welded  around  the  edge  of  the  socket.  Leak- 
tightness  is  assured  and  maintenance  eliminated.  This 
form  of  joint  is  used  for  many  long  pipe  ranges  which 
are  exposed  to  varying  climatic  changes,  but,  of  course, 
it  is  equally  suitable  for  indoor  use. 

Draining  of  Pipes. 

Even  where  the  situation  of  the  receiver  is  most 
favourable  to  the  cooling  of  the  air,  the  air  entering  the 
pipe  still  carries  a  certain  amount  of  entrained  moisture 
which  continues  to  be  deposited  in  the  pipe  so  long  as 
the  temperature  of  the  pipe  is  lower  than  the  temperature 
of  the  air.  The  moisture  is  carried  forward  in  the  pipe 
along  with  the  air  and,  unless  provision  is  made  to  trap 
and  drain  it,  it  will  pass  right  through  to  the  machines 
and  apparatus  in  which  Ihe  air  is  used,  often  with 
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\it\\   ol  part  ot  a  tonsignnieiit  ol  "  Uaiikiii  "  I-eeders  recently  despatched  to  Russia. 


The  "RANKIN"  AUTOMATIC  GLASS  FEEDER 


NOTE. 


TWO  NEW 
FEATURES. 

(1)  .— All  luture  iiisl.-iU.aicms  will 

be      supplied      wilh  uur 
I'atkntkd   Roiakv    Si  1; 
which  eliminates  aiiv  "Luld 
side  ''  in  the  glass  and  en- 
sures perfect  (listril)ution. 

(2)  . — We    have     nnw  arran<;ed 

special  instalment  lernis 
whereby  we  instal  and 
guarantee  production  in 
any  reputable  Factory,  and 
spread  |)ayment  o\(r  a 
period.  'I'his  scheme  is 
e.xtremelv  advantageous  to 
manufacturers  as  il  enables 
increased  production  lo  be 
made  without  a  large 
initial  outlay.  ^^'e  shall 
be  very  glad  to  give  full 
particulars  of  this  scheme 
to  interested  m.'innfarlurers 
(in  applii  .al  inn. 

THE    "  RANKIN  " 

Tel.  Nos. .  Holborn  0140  &  0141. 


and  repeat  orders  lor 
number  of  Feeders  in 
comliinat ion  ol 


I T  is  acknowledged  that  the  Patented  Sleeve  \'alve  gives  the  most 
perfect  control  in  delivering-  measured  weights  of  glass.  This 
basic    Patent    is    British    in    conception,     and     the     "  Rankin 
Ai;tomatic  Glass  Feeder  is  British  built  througiiout,    ensin-ing  con- 
tinuous production,  long  life,  and  the  resultant  maximum  production. 

Facts  are  indisputable,  and  the  following  are  Worthy  cf  mention  : 
In  England  wlierever  "  Rankin  "  installations  have  been  made  un- 
qualified   success    has    resulted.        The    highest  percentage 
merchantable   ware    has   been  obtained, 
Feeders  constantly'  result. 
In  France  we  haw-  a  large  and  increasing 

operation  and  giving  excellent  results. 
In  Germany  our  patents  have  been  sold  to  ihc  lari 

glass  manufacturers.  • 
In  Australia  "  Rankin  "  Feeders  have  been  adopted  bv  the  largest 
Combine  in  that  countr}'  ;  reports  of  great  success  on  all  kinds  of 
bottles  are  being  made. 
In  Russia,  after  cxliaustive  investigalions  and  visits  of  experts  lo  the 
United  Stales  and  Fngland,  the  "  I\  \\ki\  "  Fi'.i:der    has  been 
adopted  as  the  best,  and  already  a  large  numl)er  of  Feeders  have 
been  delivered  to  that  countr\. 
In    South    Africa,    Sweden,    and    many    other   countries,  "  Rankin  " 
I'^EEDi'.Rs  are  working  regularly  and  giving-  unequalled  i-esu1ts. 

AUTOMATIC    GLASS    FEEDER    COMPANY,  LTD., 

1,    Charterhouse  St.,   London,    E.C.I.    Telegrams:  "Natiglaso,  London." 
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detrimental  results.  It  is  essential,  therefore,  to  pro- 
vide efficient  means  of  draining  the  pi]ies  and  of  prevent- 
ing the  moisture  gel'ting  into  tlie  machines  and  appa'-atus 
along  with  the  air. 

The  object  in  all  compressed  air  pipe  ranges  should 
be  to  provide  dead-ends  at  the  end  of  each  run  of  piping 
wherein  most  of  the  moisture  can  be  collected  and 
drained  away  at  intervals,  and  since  it  is  easier  for  the 
moisture  to  follow  the  direction  of  flow,  the  process 
of  draining  towards  the  dead  ends  will  be  facilitated  by 
sloping  the  pipe  slightly  dowiiwards  in  the  direction  of 
flow.  A  receptacle  into  which  the  moisture  can  drain 
should  be  placed  at  each  dead  end,  and  equipj^ed  with  a 
drain  cock  or  connected  to  an  automatic  drain  trap. 

Assuming  that  the  air  main  is  provided  with  a 
moisture  receptacle  at  each  dead  end,  the  branch  pipes 
can  be  comparatively  free  of  moisture  if  some  study  is 
given  to  the  manner  in  which  these  pipes  are  taken 
away  from  the  air  main.  The  moisture  deposited  in  the 
air  main  will  naturally  tend  to  flow  along  the  bottom 
of  the  pipe,  so  that  in  order  to  avoid  getting  any  of  this 
moisture  into  the  branch  pipes  these  should  be  taken 
either  from  the  side  or  from  the  top  of  the  air  main. 
If  the  relative  sizes  are  close  to  one  another,  it  is  better 
to  take  the  branch  pipes  from  the  top  of  the  main 
pipe. 


rome  more  of  the  entrained  moisture  to  be  deposited. 
The  j)revailing  need  to  bring  the  branch  pipes  close  to 
the  floor  le\  el  assists  the  adoption  of  the  above  arrange- 
ment. 

Expansion  and  Contraction. 

In  the  ordinary  workshop  or  factory,  where  the  pipe 
line  is  inside  the  building  and  is  not  subject  to  much 
variation  in  atmospheric  temperature,  a  few  bends  will 
easily  take  up  the  strains  of  the  little  amount  of  expan- 
sion and  contraction  which  takes  place.  Even  wliere 
the  pipe  range  is  long,  and  is  exposed  to  considerable 
variations  of  atmospheric  temperature,  it  is  better  prac- 
tice to  install  a  number  of  expansion  bends  rather  than 
expansion  joints,  as  the  latter  always  need  attention 
and  are  very  liable  to  leak. 

In  ei'ecting  the  piping  the  possibility  of  slight  move- 
ment due  to  expansion  and  contraction  should  be  allowed 
for,  but  the  piping  also  should  be  rigid  and  stable  so 
that  vibration  cannot  be  set  up. 

Bends  and  Elbows. 

The  air  main  should  be  free  of  sharp  bends  and  elbows 
or  tees.  A  radius  of  Sh  diameters  should  be  regarded  as 
a  minimum  for  all  bends.  Elbows  can  scarcely  be 
avoided  in  the  branch  pipes,  but  there  should  be  no 
excuse  for  them  in  the  main,  as  their  presence  adds 
considerably  to  the  friction  developed  by  the  flow  of 
air. 

Valves  and  Pipe  Fittings. 

Valves,  if  of  the  "  globe  "  or  "  stop  "  type,  are  even 
worse  than  elbows  for  creating  resistance  to  flow,  but, 
as  a  rule,  ^^alves  of  this  type  are  less  prone  to  leak  than 


A  further  means  of  collecting  any  moisture  deposited 
in  the  branch  pipe  is  shown  in  Fig.  15.  The  branch 
pipe  is  led  into  a  pipe  of  larger  diameter,  V)lanked  off 
at  the  end,  and  perforated  for  part  of  the  distance  it 
projects  into  the  larger  pipe.  The  outlet  is  arranged 
near  the  top  of  the  larger  pipe  and  a  drain  cock  is 
provided  at  the  bottom.  A  water  gauge  glass  might 
also  be  fitted.  The  air  flowing  through  the  branch 
pipe  passes  through  the  perforatefl  holes — the  combined 
area  of  which  should  correspond  to  the  area  of  the 
branch  pipe — and  impinges  on  the  sides  of  the  larger 
pipe.  The  friction  thus  created  causes  slight  expansion, 
further  reduces  the  temperature  of  the  air,  and  causes 


Fig.  16. 


are  valves  of  the  "sluice"  or  "  fullway  "  tj^pe.  The 
latter  type  is,  however,  more  suitable  for  air  lines,  since 
the  frictional  resistance  to  flow  is  less,  and.  if  of  a  solid 
and  good  make,  a  leak-tight  condition  is  possible. 
When  valves  are  spaced  at  different  points  in  the  pipe 
line  it  is  very  important  that  they  should  be  of  a  reliable 
make,  as,  once  in  position,  they  cannot  readily  be  given 
attention,  and,  should  they  be  installed  with  a  view  to 
testing  for  leakages,  any  leakage  through  the  valve 
would  ruin  such  a  test. 

The  same  might  be  said  for  all  yyipe  fittings  such  as 
drain  cocks,  small  valves  and  rubber  hose  connections. 
These,  too,  should  be  the  best  of  their  kind,  and  the 
cocks  and  valves  should  be  leak-tight  when  closed. 
Carelessness  frequently  is  evident  in  the  use  and  con- 
dition of  rubber  hose.  The  hose  is  allowed  to  become 
leaky  and  the  connections  often  are  badly  made.    Fig.  16 

{Continued  on  page  657. 
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THE  MOST  DURABLE  BRICK 

MADE  FOR  GLASS  FURNACES. 


STEPHENS  SILICA  "C" 


EXTREMELY  REFRACTORY,  TOUGH  AND  DURABLE, 


VIEW    TAKEN    FROM    AN  AEROPLANE. 

Kiln  Gipaclty  U  Million  Bricks.  Works  Cover  over  9  Acres. 


SUPER  SILICA  CEMENT  for  setting  SILICA  BRICK. 

Used   by   most   of   the   principal   GLASS  WORKS. 

STEPHENS    &    CO.,  KIDWELLY. 
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Patent  Ownership  Suit. 

Owens'  Interests  Involved. 


In  the  December,  1925,  issue  of  this  Journal,  mention 
was  made  of  the  possibihty  of  Htigation  taking  place 
with  I'espect  to  certain  glass-making  machines  and 
devices  emanating  from  the  Owens  Group  in  America. 
This  surmise  has  proved  to  be  correct,  as  according  to  the 
Toledo  Blade  for  October  30th,  a  suit  was  filed  in  the 
United  States  District  Court  in  Toledo  on  Friday, 
October  29th,  by  the  Europaischer  Verband  der  Flashen- 
fabriken,  a  corporation  organised  in  Germany.  Reporting 
on  the  situation  the  Blade  says  : — 

'■  The  suit  is  against  the  Owens  Bottle  Co.,  Toledo 
Glass  Co.,  Hazel  O.  Beesch,  James  C.  Blair  and  John  H. 
MeXemey,  as  achiiinistrators  of  the  estate  of  the  late 
M.  J.  Owens,  Charles  J.  Wilcox,  James  C.  Blair  and 
Charles  A.  Schmettau  as  executors  of  the  estate  of  the 
late  E.  D.  Libbey,  the  European  Owens  Bottle  Machine 
Co.,  the  Libbey  Owens  Sheet  Glass  Co. 

"  Millions  of  dollars  of  alleged  claims  are  involved 
in  the  suit  which  charges  breach  of  contract  and  asks 
an  injunction  to  stop  defendants  from  entering  into 
competition  with  the  German  company  in  the  territory 
which  it  alleges  it  is  entitled  to  under  the  contract. 

"  The  plaintiff  asks  also  for  an  accounting  for  all 
damages  and  losses  suffered  by  reason  of  the  breach  of 
contract  and  an  order  that  the  defendant  companies 
be  compelled  to  transfer  and  assign  to  the  plaintiff 
all  patents  and  other  rights  for  the  so-called  German 
contract  territorj'. 

"  This  includes,  the  petition  says,  all  countries  in 
the  world  except  the  United  States,  Hawaii,  Porto  Rico, 
the  Philippines,  Canada,  China,  Manchuria,  Japan  and 
Korea. 

"  The  suit  grows  out  of  the  contract  alleged  to  have 
been  signed  by  the  Toledo  Glass  Co.  and  Messrs.  Owens 
and  Libbey  on  November  29th,  1907,  in  Berlin,  Ger- 
many. 

"  It  asks  also  that  the  defendants  be  compelled  to 
transfer  and  assign  to  the  Gemian  company  the  patents 
and  all  other  rights  for  the  German  contract  territory 
to  all  machines,  devices  and  processes  held. 

"  The  petition  prays  also  that  the  defendants  be 
compelled  to  disclose 'and  transfer  to  the  plaintiffs  all 
the  inventors'  rights  for  said  German  territory  and  to 
account  to  the  plaintiff  for  all  damages  and  losses  the 
plaintiff  has  suffered  by  reason  of  the  failure  to  com- 
municate and  assign  inventions  and  by  reason  of  the 
defendants'  exploitation  of  German  contract  territory. 
It  also  asks  that  the  Toledo  Glass  Co.  be  enjoined  froiii 
permitting  others  to  manufacture  such  machinery  under 
its  patents  for  sale  into  German  contract  territory. 

"  The  petition  says  that  from  April  6th,  1917,  to 
November  11th,  192^1,  a  state  of  war  existed  between 
the  United  States  and  Germany  and  performance  of 
said  contract  was  thereby  suspended.  During  this 
period,  the  petition  recites,  it  was  arranged  by  and 
between  the  Toledo  Glass  Co.,  Owens  Bottle  Machine 


Co.,  and  the  Owens  Bottle  Co.,  that  the  last  named 
should  and  it  thcTiccforth  and  thereafter  did,  take  title 
in  its  own  name  to  all  inventions  made  in  the  develop- 
ment department  of  the  Owens  group  which  had  there- 
tofore been  jointly  conducted. 

"  It  ceased  to  remit,  the  petition  continues,  the  said 
inventions  to  the  Toledo  Glass  Co.,  as  it  had  theretofore 
always  done,  and  '  this  was  done  for  the  purpose  of 
avoiding  the  plaintiff's  right  to  control  in  its  territory 
the  flow  type  of  machine,  although  the  basic  patents 
relating  thereto  had  been  previously  transferred  to  it 
under  the  terms  of  said  agreement,  and  for  the  purpose 
of  entering  into  competition  with  the  plaintiff  in  the 
German  contract  territory.' 

"  The  petition  reviews  organisation  details  of  the  huge 
glass  industry  that  was  built  up  here  by  E.  D.  Libbey 
and  M.  J.  Owens.  The  Toledo  Glass  Co.,  the  petition 
says,  was  organised  in  1895  by  Mr.  Libbey,  who  furnished 
the  capital  to  develop  patents  of  the  late  M.  J.  Owens, 
who  was  then  an  employee  of  Mr.  Libbey.  This  com- 
panjf  was  organised  as  a  patent  holding  company,  the 
petition  says. 

"  Another  company  was  organised  to  exploit  the 
patents  under  the  name  of  the  Owens  Bottle  Machine 
Co.,  September  3rd,  1903,  the  petition  recites.  All  of 
the  stock  of  this  new  company  was  issued  to  the  Toledo 
Glass  Co.,  the  petition  charges,  in  exchange  for  the  latter's 
experimental  plant  and  American  license  rights  on  all 
inventions  relating  to  the  bottle  making  art. 

"  Then  began  the  manufacture  of  bottle  machines 
and  the  development  of  patents  held  by  the  Toledo 
Glass  Co.  United  States  pateiits  and  all  foreign  rights 
continued  to  be  held  by  the  Toledo  Glass  Co.,  the 
])etition  says. 

"  Iti  October,  1905,  there  was  organised  under  the  laws 
of  Ohio  for  the  purpose  of  acquiring  inventors'  rights  and 
exploiting  the  same,  the  petition  says,  in  European 
countries,  the  Owens  Euro})ean  Bottle  Machine  Co.,  also 
of  the  stock  of  which  also  was  owned  and  controlled 
by  the  Toledo  Glass  Co.,  which  caused  its  foreign  rights 
in  said  invention  to  be  set  over  to  the  Owens  European 
Co.  in  exchange  for  all  the  stock. 

"  In  1907  the  Owens  European,  the  Toledo  Glass 
companies,  and  M.  .1.  Owens  and  E.  D.  Libbey  decided 
to  dispose  of  the  foreign  rights  and  entered  into  a 
contract  at  I5erlin  with  the  plaintiff,  the  petition  recites. 
By  this  contract,  it  continues,  which  had  for  its  con- 
sideration the  payment  of  12,000,000  marks,  or 
^3,500,000  in  American  money,  in  installments  covering 
a  period  from  1908  to  1916,  the  American  parties  trans- 
ferred and  assigned  to  plaintiff  all  of  the  inventors' 
rights  and  patents  in  the  territory  known  as  German 
contract  territory. 

"  Brielly  the  petition  charges  that  the  plaintiff  com- 
l)any  carried  out  its  jiart  of  the  agreement  making  its 
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final  pavTiient  in  1916.  The  Toledo  Glass  Co.,  and  all 
other  interests  to  the  contract  also  carried  out  their 
part  of  the  contract  up  to  that  time,  the  petition  says. 

"  The  petition  recites  that  under  the  terms  of  the 
contract  it  was  entitled  to  all  present  and  future  inven- 
tions. It  says  that  during  the  period  of  payment  many 
such  patents  were  turned  over  to  the  plaintiff. 

"In  the  year  1916, the  petition  says, the  Owens  Bottle 
Co.  had  come  into  possession  of  the  stock  of  a  corpora- 
tion called  the  Graham  Glass  Co.,  and  certain  inventions 
made  by  one  Graham  upon  the  flow  type  of  machine. 
Said  inventions  werC;  however,  of  little  inij)ortance,  the 
petition  says,  until  impro\'ed  and  developed  imder 
Owens  by  the  Owens  Bottle  Co.  iji  1917,  when  it  ajiplied 
for  patents. 

"  Thereafter,  notwithstanding  the  fact  that  the  Toledo 
Glass  Co.  had  for  many  years  previously  been  the  owiier 
of  various  inventors'  rights  and  patents  upon  the  said 
flow  type  of  machines  upon  basic  inventions  made  by 
Bock  and  others  and,  notwithstanding  the  fact  that  the 
machine  of  Graham  while  in  some  respects  an  im- 
provement, was  not  a  radical  departure  from  said 
inventions  and  patents  already  and  controlled  by  the 
Toledo  Glass  Co.,  yet  the  defendants  took  the  jjosition 
on  November  24th,  1920,  that  the  plaintiff  was  not 
entitled  under  the  contract  to  the  inventions. 

"  The  petition  charges  that  the  defendants,  to  cir- 
cumvent plaintiff's  rights,  permitted  the  Owens  Bottle 
Co.  to  manufacture  for  export  into  Crcrman  contract 
territory  the  Graham  flow  machines." 


THE  USE  OF  COMPRESSED  AIR. 

{Co.tiir.tied  from  page  553). 
shows  a  good  type  of  hose  connection  and  coupling,  and, 
on  the  same  principle,  adaptors  can  be  obtained  for  fixing 
to  Hanged  connections.  A  screw  down  valve  should 
be  placed  at  each  connection  so  that  the  air  may  be 
turned  off  when  its  use  is  not  required.  Valves  spaced 
at  different  points  in  the  pipe  line  in  order  to  test 
different  sections  for  possible  leakages  are  well  worth 
while,  and,  where  the  valve  is  intended  for  this  purpose, 
provision  also  should  be  made  for  a  pressure  gauge. 

To  test  a  length  of  pipe,  air  at  full  pressure  should  he 
isolated  in  the  section — by  closing  the  valves  at  either 
end — and  allowed  to  remain  long  enough  to  observe  any 
movement  of  the  gauge.  If  the  gauge  goes  back  the 
leak  responsible  should  be  located  and  repaired.  Periodi- 
cal tests  are  advisable  and  are  less  expensive  than  il 
leakage  is  allowed  to  continue. 

Accessibility — Locating  Leakages. 

The  importance  of  so  placing  the  pipes  as  to  render 
them  easily  accessible  for  inspection  and  for  repairing 
leakages  will,  from  the  foregoing,  be  obvious,  but  even 
when  the  pipes  are  accessible  small  leakages  are  difficult 
to  detect  for  the  reason  that  they  are  not  visible.  A 
good  practice  for  detecting  leakages  is  to  paint  the  joints 
with  a  soapj'  water  solution,  which,  from  the  bubbles 
produced,  shows  where  the  leakages  are  to  be  found. 

Gemeral. 

Before  each  section  of  pipe  is  erected  it  should  be 


thoroughly  scoured  inside  in  order  to  remove  any 
foreign  matter  which  might  cause  obstruction  and  in- 
crease friction.  For  the  same  reason  care  should  be 
taken  that  the  jointing  material  of  flanged  joints  does 
not  project  into  the  })il)c.  When  erec  ted  the  com])lete 
pipe  line  shonkl  be  thorotighly  blown  out  before  the 
tools  or  machines  are  connected,  as  otherwise  the  tlust 
and  grit  which  is  bound  to  accumulate  in  the  jiipes  will 
be  blown  into  the  machines  and  might  damage  them. 

Air  Inlet  Pipe. 

It  is  quite  exce})tional  to  find  that  the  air  inlet  on  the 
compressor  is  connected  by  means  of  a  pipe  to  a  jjoint 
from  which  cool,  clean  air  can  be  drawn  into  the 
cylinder,  the  more  common  practice  being  to  take  the 
air  directly  from  the  engine  room.  If,  however,  the 
com|)ressor  can  be  supplied  with  air  cooler  than  the  air 
in  the  engine  room,  there  will  be  a  gain  in  efficiency. 
The  gain  in  efficiency  is  approximately  2  per  cent,  per 
10°  F.  reduction  in  the  temjjerature  of  the  air  drawn 
into  the  machine. 

A  light  sheet  steel  or  gal\-anised  iron  ])ipe  is  common 
l)racticc  for  the  air  inlet  ])ipe,  but  some  times  a  wooden 
duct  is  arranged.  Wood  has  better  insulating  properties 
and  ensures  that  the  temperature  of  the  air  will  remain 
practically  constant  throughout  the  length  of  the 
pipe. 

The  velocity  of  the  air  in  the  pipe  should  not  exceed 
1,000  feet  ])er  minute.  A  strainer  or  filter  should 
always  be  fitted  at  the  entrance  to  the  pipe  and  so 
arranged  that  it  can  readily  be  cleaned. 
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The  Society  of  Glass  Technology. 


TENTH  ANNIVERSARY. 

On  Thursday,  November  9th,  1916,  a  band  of  about 
50  enthusiasts  met  in  the  University  of  Sheffield  to 
inaugurate  the  Soeietv  of  Glass  Technologv.  Mr. 
W.  F.  J.  Wood,  C.R.E.,'B.Sc.,  F.I.C,  was  in  the  chair, 
and  the  Vice-Chancellor  of  the  Uni\  ersity  at  that  time. 
Dr.  H.  A.  L.  Fisher,  extended  a  very  cordial  welcome 
to  the  Society,  which  has,  during  its  short  life,  more 
than  justified  the  action  taken  ten  years  ago.  It  is 
small  wonder,  therefore,  that  the  appeal  which  was 
issued  to  all  members  to  meet  in  .Sheffield  and  celebrate 
the  tenth  annivei"sar}'  of  the  inauguration  of  the  Society 
met  with  hearty  response. 

(a)  Informal  Dinner,  Tuesday,  November  16th. 

An  informal  dinner,  held  in  the  King's  Head  Hotel, 
Sheffield,  on  the  evening  of  November  1 6th,  was  attended 
bv  some  fortv  members  and  friends.  Sir  W.  H.  Hadow, 
C.B.E.,  D.Mus.,  LL.D.,  Vice-Chancellor,  and  Mr.  W.  M. 
Gibbons,  O.B.E.,  M.A.,  Registrar,  of  the  University  of 
Sheffield,  were  present  as  guests.  When  due  honour 
had  been  paid  to  the  toast  of  "  The  King,"  Sir  Henry 
Hadow  proposed  "  The  Society  of  Glass  Technology." 
He  welcomed  back  Professor  Turner,  who  had  returned 
from  America  just  in  time  for  the  anniversary.  Sir 
Henr\'  spoke  of  the  pride  which  the  University  had  in 
the  Society.  It  was  something  of  which  they  were 
justly  proud,  Sheffield  being  the  only  University  which 
possessed  a  Department  of  Glass  Technolog}^  The 
University  was  at  the  disposal  of  the  Society  for  pur- 
poses of  research,  and  the  Vice-Chancellor  was  con- 
fident that  the  co-operation  between  the  Society  and 
the  Department  would  not  only  redound  to  the  benefit 
of  both,  but  also  to  the  community  at  large. 

In  the  course  of  an  eloquent  reply,  the  President, 
Mr.  Walter  Butterworth  (Senior),  M.A.,  paid  tribute 
to  the  help  which  the  Society  had  at  all  times  received 
from  the  University.  People  who  were  indebted  in  some 
way  to  the  researches  which  had  been  carried  out  by 
the  Department  of  Glass  Technology  of  Sheffield 
University  were  to  be  found  wherever  glass  was  made. 
Whilst  expressing  their  gratitude  to  the  University 
they  also  felt  a  personal  pride  in  the  achievements  of 
their  Society.  The  Journal  of  the  Society,  published 
quarterly,  was  a  distinguished  contribution  to  the 
literature  relating  to  glass  technology. 

The  President  rejoiced  that  the  policy  of  isolation 
and  short-sightedness  which  had  prevailed  among  glass 
manufacturers,  prev'ious  to  1916,  had  been  superseded 
by  a  spirit  of  co-operation  and  friendliness. 

Mr.  liutterworth  concluded  his  remarks  by  reminding 
those  present  that  the  gathering  was  of  an  informal 
character,  and  that  he  hoped  members  would  make 
full  use  of  this  opportunity  for  friendly  intercourse. 

An  enjoyable  programme  was  kindly  arranged  by 
Mr.  W.  .1.  Rees.  This  included  songs  by  Miss  Ivy 
Robertson,  Mr.  II.  A.  Bateson,  and  Mr.  W.  Catchpole, 
and  a  recitation  by  Mr.  .1.  H.  Webster.    Mr.  Bateson 


broke  any  conventional  "  ice"  which  might  have  been 
felt  previously  by  requesting  all  present  to  join  in  the 
choruses  of  his  songs,  which  were  selected  from  "  Sailor 
Shanties."  Mr.  J.  Connolly,  Treasurer  to  the  Society, 
also  rose  to  the  occasion  and  caused  much  mirth  bv  the 
telling  of  stories  from  his  apparently  endless  repertoire. 

(b)  Works   Visit,   Wednesday,   November  17th. 

During  the  morning  of  November  17th  a  large  party 
of  members  and  friends  \'isited  the  Glass  Works  of  the 
British  Thomson-Houston  Co.,  Etd.,  at  Chesterfield. 
The  Manager  of  the  Works,  Mr.  A.  E.  Hill,  B.Sc., 
welcomed  the  visitors,  who  were  conducted  round  the 
whole  Works  in  small  parties.  The  pot  furnace  and 
the  Danner  tube-drawing  machine  were  not  in  opera- 
tion, hence  this  section  of  the  plant  could  be  inspected 
thoroughly.  A  model  of  the  large  tank  furnace  for  melt- 
ing glass  for  the  production  of  electric  lamp  bulbs  on  the 
Westlake  machine  was  on  view.  E\-erv  effort  was 
made  by  Mr.  Hill  and  his  staff  to  give  information  on, 
and  to  demonstrate  the  procedure  adopted  throughout 
the  whole  of  the  manufacturing  processes. 

After  an  instructive  and  enjoj^able  visit  the  p^riv 
retia-ned  to  Sheffield  for  luncheon,  after  whicli  the 
business  meeting  of  tlic  month  was  held. 

(c)  The  Ninety-Third  General  Meeting,  November 

17th. 

The  ninety-third  meeting  of  th.e  Society  was  held 
in  the  Department  of  Applied  Science,  of  the  University 
of  Sheffield,  the  chair  being  taken  by  Col.  S.  C.  Halse, 
Past-President.  A  cordial  vote  of  thanks  was  accorded 
to  the  British  Thomson-Houston  Co.,  Ltd.,  for  their 
courtesy  in  granting  permission  for  members  to  \  isit 
their  glass  works  that  morning. 

The  Society  had  presented  an  illuminated  address  to 
the  University  of  Shellield  on  the  occasion  of  its  coming 
of  age  early  in  July,  and  this  was  available  during  the 
meeting  for  the  inspection  of  members. 

There  was  also  on  view  a  specimen  of  the  Frank  Wood 
Medal,  which  is  awarded  annually  to  the  best  student  in 
the  Department  of  Glass  Technology,  provided  he  attains 
a  sufficiently  high  standard. 

Two  new  members,  botli  from  the  United  States  of 
America,  were  elected. 

The  Secretary,  Professor  Turner,  aimounced  that  a 
cordial  invitation  had  been  recei\'ed  for  members  to 
attend  a  meeting  of  tlie  Institution  of  Fuel  Technology 
in  London  on  December  7th  and  Sth,  1926.  One  ])aper 
to  be  presented  was  by  Professor  W.  Groume  Grjimailo, 
of  Moscow  ITniversity,  on  "  Laws  of  Gas  Flow  in 
Furnaces." 

Following  the  general  business  of  the  meeting,  Mr. 
Walter  Butterworth  (Senior),  M.A.,  delivered  his 
Presidential  Address.  The  subject  chosen,  "  A  Ten 
Years'  Retrospect,"  was  veiy  apt. 
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the  above  period,  only  being  off  the  machines  for  a  week  or  two 
at  a  time.  We  have  also  other  moulds  in  Square,  Oval  and 
special  shapes  which  have  been  working  quite  as  long  as  the 
Ordinary  Round  Quarts,  although  not  so  continuously,  and  these 
also  are  in  perfect  condition.  We  have  always  found  your  moulds 
more  satisfactory  than  any  others,  and  the  metal  you  use  is  much 
more  durable  than  any  supplied  by  other  firms." 
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TRADE  NOTES. 


We  have  received  the  following  letter  from  Mr.  C.  J- 
Pratt,  the  Chairman  of  the  Board  of  Management  of  the 
Potter}'  and  Glass  Trades  Benevolent  Institution. 

Dear  Sir, — I  think  you  will  be  interested  to  know 
that,  although  the  calls  on  the  funds  of  the  Institution 
are  increasing  and  the  need  of  the  financial  assistance 
from  our  friends  becomes  a  matter  of  vital  importance, 
the  Board  of  Management  unanimously  agree  that, 
owing  to  the  depressed  state  of  both  the  pottery  and 
glass  industries,  arising  from  the  prolonged  coal  strike, 
it  will  be  wiser  in  the  interest  of  the  Institution,  and,  let 
me  add,  I  hope  considerate  of  the  manufacturers  who 
are  our  chief  financial  supporters  to  postpone  the  Dinner 
and  our  appeal  for  funds  to  a  date  in  1927 — a  date  to 
be  fixed  when  trade  is  once  more  normal. 

In  the  meantime  my  colleagues  and  I  intend  to  carry 
on,  trusting  only  to  our  regidar  annual  subscribers, 
and  will  do  our  best  to  help  all  those  who  may  apply 
for  assistance,  feeling  sure  that  when  more  prosperous 
days  dawn  you,  in  common  with  our  other  generous 
friends,  will  respond,  as  you  always  have  done,  to  the 
appeal  that  I  will  then  make  on  behalf  of  this  Institution. 

Yours  faitlifuUv, 
C.    J.  PRATT, 

Chairman,  Board  of  Management. 
This  is  the  only  Institution  of  its  kind  in  the  glass 
industr\%  and  consequently  the  calls  made  on  its  funds 
are  considerable.  We  should  like  to  mention  that, 
contrar\-  to  the  impression  which  appears  to  exist  in 
some  quarters,  the  Institution  is  just  as  anxious  to 
assist  the  employees  and  their  dependents  in  the  bottle 
and  container  section  of  the  industry  as  in  any  other, 
and,  in  fact,  has  already  done  much  in  this  direction, 
('onsequently,  we  feel  that  manufacturers  and  others 
will  recognise  the  claim  that  it  has  upon  them.  Full 
particulars  will  be  willingly  s?nt  on  application  to  Mr. 
J.  G.  W.  James,  3,  Dvers  liuildings,  Holborn,  London, 
E.C.I.  ■  ^ 

000 

The  Seventeenth  Annual  Exhibition  of  Electrical, 
Optical  and  other  Physical  Apparatus  will  be  held  in 
the  Imperial  College  of  Science  and  Technology,  South 
Kensington,  London,  on  January  4th,  5th  and  6th, 
1927.  This  Exhibition  is  organised  by  the  Physical 
Society  and  Optical  Society. 

<5>    0  <> 

Dr.  Boris  Stern,  in  the  interests  of  the  L^.S.  Depart- 
ment of  Labour,  recently  visited  the  Ford  Motor  Com- 
pany's glass  factories.  He  is  making  a  study  of  the 
relative  efficiency  of  hand  labour  and  machine  labour  in 
the  glass  industry. 

The  Australian  duty  on  imported  window  and  sheet 
glass,  which  was  scheduled  to  come  into  operation  on 
October  1st,  has  been  deferred. 

<>    <j>  <j> 

A  private  company,  McXisli,  Ltd.,  has  been  registered 
with  a  capital  of  £8,000  in  7,500  10  per  cent,  cumulative 

►i 


part.  jDreference  shares  of  £l  each  and  10,000  ordinary 
shares  of  Is.  each.  The  directors  are  A.  McNish  and 
S.  H.  Buckland,  and  it  is  ])roposed  to  carry  on  the 
business  of  manufacturers  of  all  classes  of  machinery 
used  in  the  manufacture  of  glass  and  glassware.  The 
registered  office  is  12-13,  Henrietta  Street,  Strand, 
London,  W.C.2. 

000 

Canning  Town  Glass  Works  has  been  registered  with  a 
capital  of  £400,002  in  10,666,720  shares  of  9d.  each,  to 
adopt  two  agreements — one  with  liritish  Glass  Indus- 
tries and  M.  D.  Booth,  its  liquidator,  and  the  other  with 
the  Canning  Town  Glass  Works,  JAd.,  and  W.  B. 
Anderson,  its  liquidator. 

The  subscribers  are  G.  W.  Waspe,  E.  H.  Wiseman, 
and  five  other  clerks,  who  will  appoint  directors. 

The  amount  borrowed  by  the  directors  shall  not, 
without  the  sanction  of  a  general  meeting,  exceed  twice 
the  nominal  amount  of  the  capital,  and  no  charge  in 
excess  of  £50,000  on  any  of  the  company's  property 
shall  be  created,  whether  under  any  Debentures  or 
Debenture  stock  or  otherwise,  without  the  sanction  of 
an  extraordinary  resolution  of  the  company. 

<t>. 

An  unfortunate  accident,  resulting  in  the  death  of  two 
workmen,  recently  occurred  at  the  plate  glass  works  of 
Pilkington  Brothers,  Ltd.,  St.  Helen's. 

The  men  were  engaged  in  repairing  a  gas  flue  and  were 
overcome  by  the  gas.  At  the  inquest  a  verdict  of 
"death  from  misadventure"  was  retui-ned.  The  men 
were  working  in  the  flue,  two  man-holes  being  uncovered 
to  induce  a  current  of  air,  but  one  of  the  men  asked 
for  one  man-hole  to  be  closed,  and  it  was  thought  that 
this  interfered  with  the  ventilation,  paiticularly  along 
the  flooi-.  The  factory  inspector  stated  that  none  of  the 
regulations  had  been  broken. 

<3>     <5>  <j> 

The  Belgian  plate  glass  factories  are  now  working 
at  90  per  cent,  of  capacity  and  prospects  are  excellent. 
In  calculating  the  producti\  e  capacity  it  might  be  stated 
that  this  is  now  based  on  the  capacity  of  the  polishing 
niachines.  Pre\'iously  the  grinding  machines  were  used 
as  the  basis  but  as  the  number  of  these  have  been 
doubled  since  the  war,  the  capacity  of  the  polishing 
machines  is  now  the  limiting  factor. 

Some  18  months  ago  it  was  decided  to  increase  the 
number  of  polishing  machines  by  one-third  without  any 
increase  in  the  grinding  equipment,  and  this  increase  is 
included  in  the  present  figure  of  90  per  cent,  capacity. 

000 

A  new  refractor)^  for  tank  blocks  has  been  developed 
by  the  Corning  Glass  Works.  The  comjjosition  for  use 
with  a  lime  glass,  approximates  to  that  of  mullite,  but 
the  new  material  is  melted  in  an  electric  furnace  and 
east  into  moulds,  in  much  the  same  way  as  steel. 
Results  obtained  in  use  show  that  the  new  material 
possesses  marked  resistance  to  corrosion  by  molten 
glass. 
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PARKINSON  &  SPENCER,  Ltd. 

Ambler  Thorn  Fireclay  IVorks, 
HALIFAX,  YORKSHIRE. 


ESTABLISHED 
1800. 


Telephone  t  No.  1207. 

Telegrams  :  Parkinson  &  Spencer,  1207  Halifax 


Manufacturers  of  Refractory  Goods  of  every  description 
for  the  Glass  industry,  viz  : 

GLASS-HOUSE  POT  CLAY,  FIRE  CLAY.  FIREBRICKS, 
TANK  BLOCKS,  BINDERS,  etc. 

Our  Tank  Blocks  are  unsurpassed  for    quality  and 

durability. 

WE  SPECIALIZE  IN  BEST  POT  CLAY  MATERIAL. 

New  Plant  recently  erected  for  the  cutting  and  dressing 
of  Tank  Blocks  to  any  dimensions. 

FAVOUR    us    WITH    YOUR    ORDERS    AND    YOU    WILL    BE    SATISFIED    WITH  RESULTS. 


SILLIMANiTE 
BRICKS 


FOR  CLASS  WORKS 
SILICA  BRICKS  &  REFRACTORY  GOODS 

PICKFORD,  HOLLAND  &  C?L? 


SHEFFIELD. 


Vitreous 
Enaniel 
Colours. 


Limespar. 

Phosphate 

of  Lime. 


Sta 


lo 


Cla 


Oxides  for 
Giiouring 
Glass  Metal 


Sele 


Metal. 


Selenalc  and 
Selenite  of 
Soda. 


A    «  J  m         mm    A    r-p  j  ^        NARROW    NECK    AND    WIDE  MOUTH 

AUlUiYlAlU^  BOTTLE  BLOWING  MACHINE 


May  be  Worked  on  Floor  Level — No  Pit  Needed 


No  Transfer  Boy.  No  Takt-Out  Boy. 

STRICTLY  AUTOMATIC 

When  Operated  with  Mechanical  Feeding:  Device. 
Can  be  Worked  by  Hand  Gatherers.    Speed  10  to 
32  Bottles  per  minute,  ranting  in  size  from  ^  oi; 
to  Gallon 

LYNCH  GLASS  MACHINERY  COMPANY, 

ANDERSON,   INDIANA,  U.8.A. 

Cakle  AoVMS— '■  LYNCHNOaOY"  AMDCRSON 
C»4«s-A.B.C.  tM  EDITION,  BKNTLCY'S,  WUTIRN  UNION 
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A  Ten  Years'  Retrospect. 

Presidential  Address  to   the  Society  of  Glass  Technology. 

By  WALTER  RUTTERWORTH,  Seiir.,  M.A.,  J.P. 


As  the  Society  of  Glass  Technology  has  just  completed 
its  tenth  year,  we  may  suitably,  for  a  little  while,  look 
backward  upon  work  accomplished,  and  forward  towards 
new  tasks. 

It  is  well,  in  any  enterprise,  to  take  stock  periodically 
and  to  reflect  upon  labours  attempted,  done,  or  left 
undone. 

Our  Society  was  founded  No^•ember  18th,  1916,  at  a 
crucial  time  of  national  emergency  and  it  developed  with 
great  rapidity.  Rem.arkable  foresight  was  employed 
from  the  beginning.  To  look  through  the  published 
proceedings  is  to  realise  that  the  foundation  was  "  well 
and  tnily  laid,"  its  probable  evolution  and  power  of 
usefulness  foreseen  ;  and  its  possibilities  of  vital  service 
to  glass  technology-  seized  by  the  imagination,  even  when 
the  founders  were  taking  their  initial  steps. 

Out  of  the  ferment  and  difficulties  of  the  Great  War 
emerged  our  Society.  At  that  sad  time  of  havoc  and 
destruction  the  glass  industry,  like  many  others,  was 
called  upon  to  undertake  national  services,  under  stress 
of  urgent  need,  at  shortest  notice,  and  manufacturers 
had  to  alter  their  habitual  methods  to  meet  the  demands 
of  warfare. 

They  responded  to  the  call  with  spirit  and  no  small 
measure  of  adaptability. 

Truth  to  say,  the  shortcomings  of  the  industry  were 
shown  up  in  a  glaring  light  when  suddenly  the  sources 
of  glass  imports  were  cut  off  and  our  countiy  found  itself 
short  of  necessities,  and  ill-equipped  for  the  exigencies 
of  warfare  as  regards  glass,  cliicfly  by  reason  of  inade- 
quate technological  study. 

We  had  been  largely  dependent  on  foreign  nations 
who  had  become  enemies.  The  position  was  critical. 
A  great  effort  was  needed.  The  Government,  scientists, 
and  glass  manufacturers  worked  together  with  zeal  ancl 
energy-,  ancl  the  situation  improved. 

Here  was  the  opportunity  to  combine  forces,  not  only 
to  meet  a  temporary  crisis,  but  for  the  better  organisa- 
tion of  the  national  glass  industry  and  to  base  it  firmly 
upon  research  and  applied  science. 

The  Sheffield  University,  in  its  admirable  undertaking 
to  establish  a  Department  of  Glass  Technology,  acted 
fineiv  and  rendered  pioneer  service  to  the  country  in 
the  nick  of  time.  It  filled  a  gap  which  had  never  been 
occ-upied  by  any  university  in  these  islands  ;  indeed  it 
broke  fresh  ground  educationally  (its  department  being 
still  unique  in  any  country),  and  it  quickly  added  to 
the  sum  of  knowledge  in  glass  technology. 

From  its  activities  sprang  our  Society,  which  it  has 
nurtured  and  encouraged  ever  since.  The  Glass  Re- 
search Delegacy  and  the  Society  have  co-ojjerated,  with 
valuable  results  primarily  to  the  scientific  world,  and 
notably  also  in  organising  and  assisting  the  whole  body 
of  glass  manufacturers  at  home  without  any  shadow  of 
exclusion  of  fellow- workers  abroad. 


The  projects  of  the  Society  were  originally  stated  with 
concision,  yet  comprehensively  : — 

"  The  general  advancement  of  the  various  branches 
of  glass  technology  by  the  association  of  persons 
interested  in  glass  and  glassware  ;  the  reading  and 
discussion  of  pajiers ;  the  publication  of  scientific 
information  on  glass  technology  ;  the  formation  of 
a  library  and  museiun." 
Regarding  the  conditions  of  membership  a  veiy 
catholic  invitation  was  issued  : — 

"  All  persons  or  associations  of  persons  interested  in 
glass,  whether  from  the  point  of  view  of  the  manu- 
facturer, the  distributor,  the  scientist,  the  user  or 
collector,  were  eligible  for  membership." 
So  that  people  concerned  in  glass  manufacture,  directly 
or  remotely,  were  invited  to  join  forces. 

The  Society,  through  its  journal,  soon  became  the 
organ  of  the  glass  industry,  on  its  scientific  and  technical 
side,  and  was  recognised  internationally  as  having  taken 
a  high  place  among  scientific  societies. 

While  research  was  placed  in  the  forefront  of  its 
objects,  an  aim  of  great  importance  was  to  bring  the 
British  Glass  Manufacturers  into  closer  co-operaticn  and 
better  nuitual  imderstanding  than  before. 

The  alarms  and  anxieties  of  the  wartime  no  doubt 
helped  to  draw  them  nearer  together  in  sympathetic 
collaboration,  and  incidentally  contributed  to  the  growth 
of  the  society.  Under  the  menacing  war-cloud,  business 
men  were  startled  and  shaken  from  routine  ;  patriotism 
entered  somewhat  into  trade  and  quickened  it  in  certain 
resjiects.  Also  an  ideal  began  to  take  shape  among 
the  glass  manufacturers  for  the  progress  and  welfare  of 
the  industry  and  not  alone  for  ])rofit.  It  was  perceived 
that  in  business  also  there  was  room  for  ideals. 

The  Society  helped  greatly  in  establishing  this  new 
orientation  of  ideas.  Its  technological  work  nurtures 
ideals,  too.  The  investigator,  absorbed  in  his  researches, 
pursues  some  ideal.  He  sees  with  his  mind's  eye  an 
ideal  furnace  or  lehr ;  an  ideal  machine  which  shall 
achieve  things  done  for  centuries  by  the  labour  of  many 
hands. 

Sooner  or  later  the  prosecution  of  such  ideals,  through 
scientific  principles  ai\d  technical  processes,  results  in 
some  addition  to  knowledge.  And  the  great  ideal  in 
all  such  efforts  of  the  mind  is  knowledge  for  its  own  sake, 
apart  from  material  ad\  imtage. 

The  support  given  by  the  glass  trade  to  the  Society 
was  good  from  the  beginning  and  has  been  maintained 
fairly  consistently  through  the  decade. 

Merely  to  count  heads  is  no  great  matter  for  con- 
gratulation, but  the  figures  as  regards  membership  are 
worth  quoting  and  yield  some  satisfaction. 

At  the  end  of  the  first  year  in  1917  there  were  267 
meml)ers  and  the  following  are  the  yearly  numbers  to 
the]present  date. 


564 


CLASS 


December,  1926 


THE   LONDON  LEAD 
OXIDE  Co.,  Ltd. 

Offices:  107,  Bishopsgate,  LONDON,  E.C.2 

Telephone  No.  :   London  Wall  4527 

Tele-  Address  :  "  Londoxid,  Ave,  London  " 

Works  :  Royal  Pier  Rd.,  GRAVESEND,  Kent. 

Telephone  No  :  Gravesend  112. 
MANUFACTURERS  OF 

GENUINE   ENGLISH  REFINED 

GLASSMAKERS' 

RED  LEAD 

Buyers  who  wish  to  obtain  the  very  best 
material  at  the  lowest  price  should  write 
for  samples  and  particulars. 


TEMPERATURE  RECORDER 


Drum  Recorder,  Type  M.V.R.G. 

This  Recorder  gives  a  permanent  record  of  temperature 
variations  on  a  clockwork-driven  drum,  which  rotates 
once  in  24  hours.    No  batteries  are  required 


lurlhet  particulars  and  pamphlets  on  application. 

SIEMENS    BROTHERS   &   CO.,  LTD., 
WOOLWICH.  S.B.18. 

ESTABLISHED  1858. 


SILLIMANITE 

The  High  Temperature  Resisting 
Refractory  Material. 

(Softening  Point  above  1800X.). 

Supplied  ground  from  - 1 0  mesh  to  - 1 00  mesh. 
For  all  bricks,  blocks,  flue  linings,  siege 
coverings,  and  glasshouse  pots  and  rings. 


For  the  convenience  of  users  who  desire 
to  have  sillimanite  ready  prepared  with 
binder,  the  following  mixtures  are  also 
supplied  dry  or  ready  for  use: — 

Slip,  Pot  and   Ring  Mixtures. 

(Prof.  W.  E.  S.  Turner's  Formulae). 

Tank  Block,  Brick  &  Pot  Mixtures. 

(Mr.  W.  J.  Rees'  Formulae). 

Siege  Mixture. 

(Glass  Research  Association's  Formula). 

For  lining  the  floor  siege  of  pot  furnaces 
and  general  purposes,  patching,  etc. 

The  P.B.  SILLIMANITE 

COMPANY,  LIMITED, 

Sole  Agents :  PAWLE  AND  BRELICK. 

791.  SALISBURY  HOUSE. 
LONDON  WALL.  LONDON.  E.C.2. 

Telephone  Number    -    London  Wall  4825. 
Telegrams      -       -    PLATOONS.  LONDON. 
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It  vnll  be  observed  that  in  the  last  few  years  there  has 
been  a  sHght  falUng  off  in  British  members. 


Members  on  Roll  at  end  of  Year. 


Hon- 

Col- 

Or- 

Year. 

Totals. 

orary. 

lective. 

dinary. 

Student. 

1917  ... 

255 

55 

185 

15 

191S  ... 

391 

98 

277 

16 

1919  ... 

516 

120 

392 

4 

1920  ... 

620 

143 

469 

8 

1921  ... 

663 

1 

142 

516 

4 

1922  ... 

649 

1 

133 

513 

2 

1923  ... 

615 

1 

118 

496 

0 

1924  ... 

633 

2 

122 

508 

1 

1925  ... 

618 

0 

114 

501 

1 

1926  =  ... 

630 

•) 

113 

514 

1 

*  At  end  of  October. 


C. — Location  of  Members  on  the  Roll, 
31st  October,  1926. 


Hon- 

Col- 

Or- 

Stu- 

Location. 

orary. 

lective. 

dinary. 

dent. 

Total. 

British  Isles  ... 

2 

81 

287 

1 

371 

Argentina 

0 

1 

1 

Australia 

3 

2 

5 

Belgium 

2 

4 

6 

Canada 

0 

7 

7 

China  ... 

0 

5 

5 

Czecho-Slovakia 

1 

3 

4 

Finland 

1 

0 

1 

France 

4 

15 

19 

Germany 

3 

12 

16 

Holland 

3 

3 

6 

Hungary 

0 

1 

1 

India  ... 

0 

12 

12 

Italy  

1 

1 

2 

Japan 

2 

21 

23 

Norway 

1 

2 

3 

Peru  

0 

3 

3 

Russia 

0 

5 

5 

South  Africa... 

1 

1 

2 

Spain 

1 

3 

4 

Sweden 

0 

4 

4 

United  States 

of  America 

9 

122 

131 

2 

113 

514 

■ 

630 

The  Society,  almost  wholly  liritish  at  the  start,  as 
was  natural,  .soon  gained  recognition  abroad,  especially 
in  the  United  States,  and  its  membership  now  includes 
firms  and  individuals  in  a  score  of  countries ;  wherever, 
in  fact,  the  glass  industry  manifests  vitality. 

Already  in  1919  the  members  from  foreign  countries 
numbered  about  20  per  cent,  of  the  total,  and  now  40  per 
cent,  are  from  abroad,  half  of  these  from  the  U.S.,  the 
remaining  60  per  cent,  being  British. 

It  may  fairly  be  claimed  that  the  Society  is  inter- 
national and  representative  of  the  countries  in  which 
glass  manufacture  flourishes. 

The  relatively  rapid  rate  of  increase  in  foreign  mem- 
bers, in  recent  years,  is  noticeable.  While  it  is  gratifying 
and  helpful  to  have  acquired  so  wide  an  international 


reputation,  for  it  widens  and  strengthens  the  influences 
of  the  Society  and  disseminates  this  information  wherever 
glass  is  studied,  we  trust  that  also  the  representation  of 
our  own  country  will  grow  apace.  All  are  welcome, 
from  far  or  near.  Our  doors  are  open  wide.  We  place 
no  obstacle  in  the  way  of  knowledge.  We  wish  to  serve 
the  industry  as  a  whole.  That  is  the  appeal  upon  which 
we  place  the  greatest  cmpiiasis.  But  apart  from  that 
high  aim,  it  is  worth  while  for  ex'ery  glass  manufacturer 
to  be  a  member  in  the  interests  of  his  own  factory 
management.  We  invite  every  British  glass  firm  to 
join,  on  both  grounds,  viz.,  to  acquire  the  latest  tech- 
nical information,  and  to  take  part  in  furthering  the 
progress  of  the  industry. 

Front  the  beginning,  members  have  included  not  only 
manufacturers,  merchants,  dealers,  workers  and  students 
in  the  glass  industry,  but  also  tliose  concerned  in  the 
])roduction  of  raw  materials,  refractor}^  materials, 
furnaces,  machines,  tools  and  all  accessories  to  the  glass 
trade. 

This  has  been  of  great  benefit  to  the  Society  in  its 
deliberations  and  discussions,  for  expert  information 
has  been  freely  contributed  not  only  in  every  aspect  and 
detail  of  glass  production,  but  also  of  the  accessory 
and  subsidiary  trades. 

By  good  fortune,  or  shall  we  say  good  management, 
a  brilliant  band  of  scientists  and  glass  technologists 
have  rendered  notable  service  to  the  Society  dtiring  its 
entire  course. 

Dr.  Turner  has  been  and  remains  its  energising  spirit. 
His  knowledge,  enthusiasm,  enterprise,  resourcefulness, 
and  power  of  organisation  have  been  la^'ished  upon  the 
work  of  the  Society.  If  he  is  not  tireless,  he  refuses  to 
admit  fatigue. 

And  he  has  had  splendid  help  from  colleagues  of  the 
Sheffield  University,  from  the  staff  of  his  department 
and  from  distinguished  members  of  the  staffs  of  great 
glass  and  other  firms  in  the  eoinitry. 

The  record  of  their  work  is  open  to  us  in  our  ten  goodly 
volumes  of  proceedings.  These  form  a  large  body  of 
valuable  research  work  upon  the  manifold  problems 
which  beset  the  glass  manufacturer  who  strives  to  keep 
in  the  van.  Sometimes  the  problems  have  been  solved  ; 
sometimes  carried  a  little  nearer  to  solution,  perhaps 
destined  to  be  achieved  by  a  later  investigator  ;  in  any 
event,  technological  knowledge  is  gradually  accumulating 
and  scientific  methods  are  displacing  the  old  empirical 
habits. 

As  Sir  Henry  Hadow  remarked  to  us  :  "  Scientific 
research  is  necessarily  a  long  and  sometimes  a  slow- 
moving  process,  but  it  gets  there  in  the  end." 

Dr.  Travers,  a  former  President,  obsers'ed  : 

"  The  glass  indu.stry  presents  an  almost  infinite 
field  for  scientific  study,  so  vast,  indeed,  that  it  can  only 
be  touched  upon  in  our  life-time. 

"  Scientific  and  technical  literature  contains  a  vast 
reservoir  from  which  fact  and  theoiy  can  be  drawn  and 
applied  to  the  solution  of  many  of  oiu'  problems,  and 
in  this  connection  I  will  take  the  opportunity  of  paying 
tribute  to  the  Editor  of  our  .Journal  for  his  invaluable 
services  to  the  industry  in  placing  at  our  disposal  a 
most  remarkable  eollcction  of  abstracts  recording  all 
important  work  upon  glass  and  allied  subjects." 
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Many   Glass  Manufacturers 
have   PROVED  the 

MANSFIELD 
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These  abstracts  of  technical  articles  in  British  and 
Foreign  Journals,  Patent  Specifications,  Reviews,  etc., 
now  number  4000.  They  are  grouped  under  sections 
of  subjects  and  carefidly  indexed.  All  relate  to  the 
glass  and  ancillary  trades  and  now  constitute  a  vahiable 
reference  library.  The  thanks  of  all  students  are  due 
to  the  willing  staff  of  abstractors,  who  have  so  devotedly 
placed  their  linguistic  and  scientific  attainments  at  our 
service. 

As  befitted  its  name  and  its  purpose  the  Society  has 
devoted  itself  single-mindedly  to  the  cause  of  glass 
technology. 

Its  business  is  to  examine  phenomena  and  deduce 
conclusions,  with  an  unbiased  determination  to  arri\  e 
at  truth,  or  as  near  thereto  as  possible. 

It  has  laboured  equally  for  the  welfare  and  advance- 
ment of  ever\'  branch  of  the  glass  industry ;  has 
systematically  tackled  its  numerous  upspringing  pro- 
blems ;  has  pooled  and  published  its  acquired  knowledge 
for  the  general  benefit. 

The  manufacturers  therefore  feel  confidence  in  this 
new  and  powerful  helper.  If  their  old  recipes  and 
methods  were  good,  the  new  knowledge  confirmed 
them  ;  if  bad,  it  was  plainly  time  to  scrap  them. 

Perhaps,  as  the  Society  felt  its  way  and  amplified 
its  self-appointed  tasks,  these  might  be  said  to  fall  into 
three  categories  : 

(1)  Scientific  research  in  the  field  of  glass  technology', 
ramifying  into  industries  accessory  to  glass 
manufacturing. 

(2)  The  organisation  of  the  industry  of  Great  Britain 
as  a  great  unit. 

(3)  The  study  of  administrative  and  workshop 
methods  and  processes,  including  all  details  from 
raw  materials  to  finished  ])roducts. 

In  modem  times  the  industry  has  changed  profoundly. 
After  many  centuries,  with  relatively  slight  alterations 
in  methods  of  workmanship,  the  developments  of  the 
last  fifty  years  were  speeded  up  with  increasing  accelera- 
tion. Those  of  the  last  25  years  have  come  with  a  rush. 
Mechanical  inventions  have  replaced  manual  labour  to 
such  an  extent  that  the  making  of  bottles  and  containers, 
for  instance,  is  now  an  engineering  proposition. 

The  inventor,  the  chemist,  the  physicist  had  arrived. 

Machinery  re\'olutionised  other  branches  of  the  indus- 
try :  Sheet  glass,  plate  glass,  electric  bulbs,  tubing  and 
rods  soared  high  from  hand  production  to  mechanical 
mass-production. 

The  advent  of  electric  lighting  and  of  the  motor-car 
led  to  great  and  swift  developments  in  glass. 

Special  demands  arose  for  glass  to  be  used  for  technical 
purposes,  sometimes  in  new  industries — glass  with 
particular  properties,  resistcnt  glass,  optical  glass, 
laboratory  glass,  etc.,  produced  after  technological 
research  and  no  longer  by  rule-of-thumb  habits. 

Ten  years  ago,  the  time  was  ripe,  nay,  it  was  overdue, 
for  the  establishment  of  a  Society  of  Glass  Technology 
in  this  country,  and  it  appeared  in  response  to  the  need. 

We  had  rested  too  long  satisfied  with  the  antiquated 
system  of  isolated  factf)ries,  out-worn  rules  and  ancient 
usages.  The  quickly  changing  times,  the  new  demands, 
called  for  action  and  radical  changes  in  factory  methods 


and  in  trade  outlook.  Much  was  to  be  learned  antl 
some  things  had  to  be  imlearncd.  It  began  to  be  recog- 
nised that  secrecy  and  industrial  isolation  must  give 
way  to  openness,  mutual  aid  and  co-operation. 

The  scientific  workers  under  the  atgis  of  the  Shenield 
University  happily  sounded  the  right  note. 

Technical  progress  in  the  glass  industry  under  the 
stimulus  of  technological  research,  and  solidarity  of  the 
W'hole  body  of  manufacturers. 

Its  dejiartment  of  glass  technology  has  been  the  great 
force  behind  our  Society.  From  it  we  derived  our 
existence.  The  head  of  the  de])artmcnt  and  its  staff 
have  laboured  for  its  success  unceasingly  and  ini- 
weariedly.  The  University  has  sheltered,  aided  and 
encouraged  us  at  every  turn.  In  reply  to  manufac- 
turers' enquiries  it  has  conducted  tests  and  supplied 
1548  replies. 

In  return  the  Society  should  stri\  e,  through  its  mem- 
bers and  manufacturers,  to  render  ser\'ice  to  the  Univer- 
sity. This  could  take  no  better  form  than  to  send  more 
students  to  the  Glass  Department,  for  there  is  the 
weakest  link  in  the  chain,  beginning  with  the  Uni\  ersity 
student,  through  the  classes,  degree  courses,  and  (in 
conjunction  with  the  Society)  research  work,  treatises, 
discussions,  visits  to  works,  intercourse  of  manufacturers 
with  scientists,  technologists  and  every  class  of  industrial 
glass  worker. 

It  is  equally  important  to  the  delegacy  and  the  indus- 
try to  have  a  regidar  succession  of  students  jiassing 
through  the  Department  to  be  trained  theoretically 
and  practically  for  posts  in  the  glass  factories  of  the  land. 

It  has  been  remarked  that  in  pre-war  daj^s  the  glass 
industry  wanted  brains  and  that  these  were  supplied 
by  the  Shefiield  University  and  the  Society  of  Glass 
Technology^  I-ike  most  summary  statements  this 
exaggerates  and  is  less  than  just.  The  industry  did  not 
lack  good  brains.  It  survived  difficulties  and  ^•icissi- 
tudes,  enjoyed  triiim]ihs,  and  achieved  fine  results. 
Let  us  not  depreciate  the  men  of  the  old  school.  They 
accomplished  much  in  the  teeth  of  vexatious  obstacles 
and  restrictions.  They  developed  and  maintain  to  this 
day  glass  craftsmanship  of  a  high  order. 

But  the  force  of  tradition  and  fixed  habits  is  apt  to 
be  tenacious,  in  office,  factory  and  warehouse.  A  new 
spirit  was  needed,  better  attuned  to  the  new  environ- 
ment. More  accessibility  to  fresh  ideas.  Willingness  to 
try  fresh  means  and  devices.  A  greater  reliance  upon 
research  and  disciplined  methods  of  study.  A  more  wide- 
awake outlook  upon  the  trade  at  home  and  abroad. 
These  things  came,  in  rapidly  increasing  measure,  in 
the  wake  of  the  Society  of  Glass  Technology,  jiublishing 
its  investigations  and  discussions  and  garnering  the 
observation  of  other  countries.  The  meetmgs  and  con- 
ferences of  manufacturers  and  technicians  soon  bore 
fmit.  Gradually  it  was  recognised  that  in  place  of 
jealous  privacy  we  needed  mutual  help,  co-operation, 
comparison  of  experiences  and  discussion  of  difficulties. 

Here  the  Society  introduced  a  healthy  stimulus,  for 
it  was  chiefiy  responsible  in  bringing  manufacturers  into 
frequent  and  friendly  contact.  Further  it  brought  them 
into  regular  association  with  linns  i)roducing  raw 
materials,  refractories,  furnaces,  lehrs  and  machines, 
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J.  H.  Davidson,  in  the  Journal  of  the  Soe. 
of  Glass  Technology,  says  : — "  This  is  without 
doubt  the  best  and  most  comprehensive  treatise 
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Machined  to  specification  from 
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THE  DECIMAL  PLATE  AND  SHEET  GLASS 
CALCULATOR. 
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chemical  ingredients,  in  fact  the  entire  needs  ot  the  glass 
industrv.  It  tabled  ]iractical  jjroblenis  lor  discussion. 
It  conducted  exjjcrinients,  carried  out  tests  and  read 
]iapcrs  thereon,  also  for  discussion,  in  collaboration  with 
tiie  Univei-sity  Department.  It  induced  manufacturers 
to  visit  each  other's  works.  It  arranged  tours  abroad 
and  visits  to  glass  works  in  the  United  States.  France 
and  Belgium.  It  invited  our  fellow-manufacturers  in 
those  countries  to  pay  return  A'isits  to  our  EngHsh  works 
and  to  join  in  friendly  conference. 

Much  remains  yet  to  be  done  in  the  way  of  such 
intereoui'se.  Not  all  the  manufacturers  have  fully 
maintained  that  faith  in  the  o])eimcss  and  co-operation 
which  gaincil  groun.l  diu-ing  the  War.  It  is  a  pity.  If 
nntrannneled  intercourse  and  n^utual  aid  were  service- 
able during  the  Wai-,  why  not  in  peace-time?  In  our 
ancient  and  interesting  trade  there  are  many  problems 
to  face,  and  by  combined  effort  we  shall  surmoiuit  them 
better  and  more  swiftly  than  by  mutual  suspicion  or 
dogged  conservatism. 

The  visit  to  th.c  r'uited  .States  helped  to  confirm  this 
and  provided  a  contrast  to  the  gloom  in  which  some  of 
our  manufacturers  like  to  wrap  themschcs.  In  the 
States  self-confidence  was  jjaramount.  It  is  a  good 
fjuality  when  not  indulged  to  excess.  Resilience  of 
spirit  is  a  junroing-off  b(jard  ar.d  gives  us  a  vigorous 
start.  Hopefulness  and  buoyancy  keep  us  going.  There 
is  no  use  in  grumbling  and  looking  on  the  dark  side  of 
things. 

A  doleful  countenau'c,  grousing  and  ptssimistic 
language  breed  maggots  in  the  brain,  and  arc  helpful 
to  no  single  mortal.  Thev  may  set  a  business  on  the 
down-grade.  Cheerfulness,  not  depression,  is  t!ie  watch- 
word for  a  business  man.    Indeed,  for  all  men. 

If  I  touch  personal  reminiscences  for  a  moment  you 
will  pardon  me. 

When  I  entered  the  glass  tiade  I  found  that  our 
quarter  of  the  town  was  rather  rcniarkabie  for  an  impor- 
tant grf)up  of  seven  or  eight  flint  glass  factories,  some  of 
which  had  recently  given  up  and  others  were  struggling 
against  dilficultics.  One  after  another  expired  aiul  the 
dwindling  contiiuied  until  now  oidy  one  of  thcui  remains. 
It  is  a  mournful  recorr",  during  my  own  life-time,  and 
in  that  very  flint  glass  trade  which,  as  a  former  President 
rightly  said,  "  held  a  position  which  had  not  been 
excelled  by  any  other  country. He  thought  that  |)ri<!c 
of  craftsmanship  in  this  branch  of  the  industry  "  hatl 
caused  the  liritish  workman  to  discount  the  use  of 
machinery."  From  personal  experience  I  know  this  to 
bo  the  case. 

The  prejudice  led  to  limitation  of  output,  discourage- 
ment and  calamity  in  the  glass  trade,  for  a  generation. 

It  seems  to  me  that  the  cause-  of  the  decline  above 
described  were  shortly  :  Lack  of  confidence  an'd  hopeful- 
ness ;  distrust  of  mechanical  iin  entions  ;  absence  of 
enterprise;  ill-judged  trade  union  restrictions;  ignor- 
ance of  scientific  research  ai\d  a  dogged  opposition  to 
"  new-fangled  ways." 

On  the  whole,  the  Soci'  ty  has  wisely  kept  clear  of 
politics.  Xow  and  again  a  speaker  may  have  slipped 
into  allusions  to  tariffs  and  protection  ;  or  let  off  a 
little  st^am  in  his  indignation  against  some  government 
o r  othe r .     1 1 1  las  usu a  1 1 y  been  on  a  social  occasion ,  I  th ink . 


Meantime  our  scientists  and  technologists  have  steadily 
and  imintcrruj^tcdly  jnirsued  their  way.  They  have 
gone  on  witli  their  investigations  into  j)henomena  touch- 
ing the  production  of  glass.  They  have  followed  the 
light  of  knowledge  and  added  to  the  volmne  of  tilings 
tested  and  pro^•ed. 

When  the  Society  ])ublishcd  its  (irst  (piarti  riy  there 
was  a  dearth  of  tcclm-cal  literature  on  glass,  cs])ccially 
in  the  English  language.  It  set  al;out  \  igorously  to 
supply  this  want.  Year  by  year  it  has  published  its 
l)roceedings,  its  papers  and  discussions,  with  sjieeifica- 
t  ions  of  patents  and  abstracts  of  articles  concerning  glass 
in  British  and  foreign  journals.  Indubitably,  the  jnib- 
lii'ation  of  these  scicntilic  and  technical  in\cstigatioiis 
has  givei\  us,  for  ready  referent e.  the  most  imjiortanf 
addition  to  the  knowledge  of  glass  tcchnoh^gy.  in  llic 
last  decade,  in  any  country.  And  it  lias  largely  sujx'r- 
seded  what  had  been  written  previously.  The  Society 
also  puljlished  a  useful  Directory  of  the  British  Glass 
Industry,  a  pioneer  work,  and  formed  a  reference  library 
of  over  500  volumes  dealing  with  glass. 

Technological  research  is  the  primary  function  of  tl.e 
Society,  as  its  name  implies  :  and  it  is  the  best  assurance 
for  the  prosperity  of  the  glass  industry  to  de])cnd  uy.tm 
advancement  of  knowledge,  rather  tlum  political 
expedients. 

We  have  ])rogressed  far  in  these  ten  years,  and  we 
shall  go  much  further  if  we  persevere  with  better  equiji- 
ment  through  scientific  research,  joined  with  elimination 
of  waste,  better  (>rganisation  and  concentration,  and  the 
ready  adoption  of  im])ro\  cmcnts. 

Dr.  E.  F.  Armstrong.  F.B.S..  I'rcsidcnt  of  the  Socictv 
of  Cliemical  Industrv,  said  two  years  ago  : 

There  was  one  point  on  which  he  knew  that  he  woidd 
be  on  safe  ground,  and  that  would  be  in  stating  what  was 
current  gossip  in  scientific  circles,  namely,  that  of  all  the 
sjiecialised  societies  which  had  been  formed  dvnnng  the 
last  twenty  years,  the  Society  of  (Jlass  Technology 
was  known  as  the  most  energetic,  the  most  entcrjirising, 
the  most  thorough,  and  he  ho])ed  he  might  also  add.  the 
most  j)rospcrous."" 

It  was  m  a  post-prandial  speech  and  perha])s  some- 
thing nmst  be  allowed  lor  the  glow  of  friendly  feeling 
and  reciprocity  of  goodwill  between  host  and  guest,  but 
I  belie\e  this  handsome  praise  did  not  go  beyond  the 
facts,  or  the  deserts  of  those  who  have  guided  and 
controlled  the  Society. 

It  has  done  much  to  rehabilitate  those  sections  of  the 
glass  industry  which  were  at  a  k)w  ebb  in  ]ire-war  days, 
and  to  unite  manufacturers  in  a  common  bond.  This 
service  was  fairly  and  modestly  stated  recently  in  the 
(rlass  Review' :  — 

"  It  has  come  about  that  during  tiie  past  ten  years 
the  glass  industry  has  acquired  some  sense  of  unitv 
and  of  its  own  imj)ortance  to  the  communit)-  at  large. 
Yet  we  are  far  from  having  achieved  that  general 
measure  of  co-operation  which  is  necessary  before  the 
glass  industry  can  be  reckoned  as  amongst  the  im]iortant 
industries  of  our  country,  and  make  its  opinions  authori- 
tatively recognised." 

That  is  a  point  of  importance  ;  much  work  is  cut 
out  for  the  Society  and  the  industrv  as  a  whole  to  enable 
it  to  take  a  high  and  powerful  place  among  the  industries 
of  the  country. 
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Although  I  deprecate  any  meddhng  with  party  pohtics 
by  the  Society,  there  are' ways  other  than  ])ohtical  of 
drawing  attention  to  the  significance  and  importance  of 
our  national  glass  industry.  It  has  enjoyed  less  than 
its  fair  share  of  publicity.  It  has  not  hitherto  sjwken 
with  a  united  voice.  Nor  has  it  combined  its  forces 
in  any  great  movement  such  as  a  convention  of  all  the 
sections  of  glass  manufacture  and  trade,  with  the 
accessory  trades  conjoined. 

The  Society  with  its  usual  alertness  has  recently 
mooted  such  a  project  and  is  only  holding  its  hand  until 
the  present  strike  difficulties  pass.  The  idea  is  to  asso- 
ciate with  a  great  convention  in  London  the  organisation 
of  a  fully  representative  glass  exhibition.  The  two 
projects  together,  embracing  every  phase  of  glass 
manufacture,  scientific,  technological,  industrial  and 
artistic,  should  give  an  imj^etus  to  the  industry.  Allied 
bodies  such  as  the  Optical  Association,  the  Society  of 
Chemical  Industry,  the  Glaziers'  Company,  the  British 
Society  of  Master  Glass  Painters,  the  'G1  ass  Sellers 
Company,  the  Spectacle  Makers  Company  will  be  invited 
to  confer  and  co-operate  with  us. 

With  goodwill  and  support  from  the  entire  industry 
we  shall,  I  trust,  have  a  striking  and  far-reaching  mani- 
festation of  the  almost  innumerable  applications  of 
glass,  and  its  uses  in  nearly  every  phase  of  daily  life. 

It  will  draw  attention  to  and  stimulate  our  trade  and 
give  publicity  to  it  in  the  most  legitimate  way— by 
statement  and  exposition  of  accom):)lished  facts.  " 
^  A.nother  proposal  shortly  to  ))e  considered  by  the 
Society  is  to  hvmg  closer  together  anrl  to  collaborate 
in  some  form  with  other  bodies  interested  in  ])articular 
aspects  of  glass. 

It  is  felt  by  some  tliat  the  scope  of  our  Society  should 
include  e\'ery  phase  and  treatment  of  glass.  As  a 
Society  of  Glass  Technology  it  has  de\  oted  itself  mainly 
and  fundamentally  to  applying  scientific  methods  and 
research  to  the  problems  f>f  glass  manufacture.  That  is 
its  first  and  most  legitimate  aim,  but  it  has  not  excluded 
other  activities. 

Now  and  again,  but  rarely,  the  artistry  of  glass  has 
received  attention.  We  have,  for  instance,  discussed 
stained  glass  windows,  after  studying  the  noble  examples 
at  York,  and  we  have  inspected  and  admired  at  Stour- 
bridge the  fine  craftsmanship  of  John  Northwood  in 
his  ex(iuisitely  wrought  rejilica  of  the  classic  Portland 
Vase  ;  also  that  of  the  placjue  by  his  son,  Mr.  John 
Northwood,  which  again  is  a  masterpiece  of  technique. 

These  have  been  brief  excursions  from  our  normal 
course  and  on  the  whole  the  artistic  side  of  glass  has 
received  rather  slight  attention  from  us.  Yet  it  is  a 
fact  that  glass  has  always  been  closely  associated  with 
art  and  the  beauty  of  the  material  has  always  been  a 
striking  characterLstic  of  our  industry.  Colour,  form, 
design,  and  decoration  in  glass  may  be  fascinating,  and 
they  constitute  much  of  the  attractiveness  which  glass 
has  for  many  sections  of  the  public. 

It  is  felt  that  nothing  in  glass  should  be  regarded  as 
alien  to  the  Society  and  we  may  well  consider  whether 
we  should  aim  at  including  both  science  and  art  in  our 
activities. 

An  ()|)p()i  tunity  may  shortly  occur  to  discuss  whether 
it  IS  desnable  to  co-operate  with  the  British  Society  of 
Master  Glass  Painters,  for  instance,  by  some  forn'i  of 


Federation,  or  affiliation,  or  other  bond,  enabling  each 
to  do  its  own  work  sectionally  and  allowing  also  for 
periodical  combined  work. 

It  is  an  idea  from  the  fertile  brain  of  Professor  Turner 
and  is  worthy  of  being  carefulh^  considered  in  all  its 
bearings. 

In  conclusion,  I  re^Trt  for  a  few  moments  to  the  great 
desideratum  as  regards  membershi]). 

Our  Society  includes  in  the  sco)ie  of  its  operations 
cxery  ]5hase  of  the  glass  industry.  It  is  a  consummation 
devoutly  to  be  wished  that  all  the  manufacturers  engaged 
therein  should  be  on  our  roll  of  members. 

The  glass  department  of  the  Sheffield  University  and 
the  Society  of  Glass  Technology  are  now,  very  palpably, 
an  integral  part  of  the  industry — a  necessity,  not  a 
luxury. 

Education  by  research  is  vital  to  it.  We  cannot  go 
back  to  pre-war  days  or  turn  our  backs  upon  the  great 
accession  of  knowledge  as  applied  to  the  means  and 
processes  of  manufacture.  Together  the  Department 
and  Society  have  done  valuable  and  distinguished  work 
to  enlighten  and  educate  the  manufactiu'crs.  All  occu- 
pied in  the  industry  may  well  feel  a  sense  of  responsibility 
and  assist  in  this  work  of  education,  which  in  turn  helps 
and  guides  us  in  our  factories,  by  the  application  of 
scientific  principles  to  every  stage  of  production. 

Can  we,  by  a  special  effort,  induce  the  firms  who  have 
not  hitherto  joined  the  Society  to  come  in  now  ?  And 
those  who  for  \'arious  reasons  ha\'e  resigned,  to  rejoin  ? 
Personal  persuasion  might  yield  good  results. 

I  would  volunteer,  during  my  term  of  office,  to  join 
with  Professor  Turner  in  a  round  of  personal  calls  upon 
glass  manufacturers,  who  are  not  members,  if  he  were 
willing  and  if  the  Council  appro\  cd  of  a  s])ecial  effort 
of  this  kind. 

It  is  also  desirable,  I  think,  whenever  the  Society 
Iiolds  its  monthly  meetings  at  the  diffei'cnt  glass  centres, 
to  invite  all  the  neighboiu'ing  glass  firms  to  attend. 
Particular  invitations  would  probably  bring  some  of 
them  in  contact  with  our  work  and  perhai^s  attract  them 
to  join. 

Clearly  we  want  and  need  the  fullest  ])ossiblc  rc])resen- 
tation  of  glass  manufacturers  and  should  leave  no  stone 
unturned  to  secure  their  aid.  Our  meetings  are  strong 
technologically.  I  think  they  are  strong  and  vigorous 
from  any  point  of  view.  But  a  fresh  infiux  of  manufac- 
turers would  contribute  yet  more  strength  and  especially 
in  the  welcome  form  of  jn-actical  experience  straight 
from  the  factories  and  workshojis. 

Indeed,  the  Society's  work  would  be  encouraged  and 
energised  all  round  by  a  larger  number  of  British 
manufacturers  joining  and  ])articipating  actively  in  its 
undertakings. 

A  hearty  vote  of  thanks  was  accorded  to  Mr. 
Butterworth,  who  then  asked  members  to  express  their 
o})inions,  and  to  suggest  ste])s  which  might  be  taken 
to  iinproxe  and  enlarge  the  work  of  the  Society.  In 
response  to  this  recpicst  some  discussion  took  place, 
the  members  contributing  l)eing  Col.  S.  C.  liaise,  Messrs. 
E.  A.  Coad-Pryor,  W.  J.  Bees,  F.  G.  Clark,  T.  W.  F. 
Robertson,  L.  M.  Butterworth,  Dr.  S.  English,  Professor 
W.  E.  S.  Turner,  and  Miss  V.  Dinibleby. 
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REVIEWS. 

Die  Glasfabrikation.  Vol.1.  Edited  by  Dr.  Gustav 
Keppeler.  Pp.  TTS  +  TIJ'  illustrations,  and  16  folded 
plans.  (R.  Oldenbourg,  Munich.  Paper  eovers.  Mk. 
60.    Bound  in  linen,  Mk.  6i.) 

When,  in  ]  911 ,  Robert  Dralle's  Die  Glasfabrikation 
was  ))ublished,  it  was  immediately  accepted  as  the  stan- 
dard treatise  on  glass  and  glass  manufacturing,  a  position 
it  has  held  ever  since.  Owing,  however,  to  the  abnorm- 
ally rapid  increase  in  the  knowledge  of  glass  technology, 
and  the  consequent  improvement  in  processes  and  equip- 
ment during  recent  years,  a  revision  of  the  work  became 
necessary. 

Dralle  died  in  1918,  so  the  task  was  imdertaken  by 
Dr.  Keppeler,  of  the  University  of  Hanover,  in  collabora- 
tion with  several  other  experts,  each  of  whom  deals  with 
the  section  of  the  industiy  with  which  he  is  most  inti- 
mate, resulting  in  a  treatise  on  glass  technology  that  can 
be  described  without  fear  of  contradictio7i,  as  being  by 
far  the  best  that  has  yet  been  published. 

FolloAving  along  the  lines  of  the  first  edition  this 
revised  work  is  being  published  in  two  volumes,  the 
second  one  being  promised  before  the  end  of  this  year. 

F-ven  so  an  adequate  dcscri])tion  of  the  first  volume 
would  necessitate  far  more  space  than  we  have  ax  ailable, 
but  a  brief  synopsis  of  the  principal  subjects  discussed 
and  described  will  be  sufficient  to  show  the  scoj:)e  of  the 
work. 

The  first  chapter  is  devoted  to  the  physical  and 
chemical  principles  upon  which  glass  manufacture  is 
founded,  and  is  thorough  and  completely  up-to-date. 
Raw  materials,  the  melting,  refining  and  annealing  pro- 
cesses, fuels  and  gas  producers,  are  dealt  with  in  succeed- 
ing chapters,  followed  by  a  discription  of  the  methods 
and  ])rincij:)les  of  the  control  of  furnace  operation.  This 
in  turn  is  followed  hy  chapters  on  refractories  and  glass 
furnaces.  In  all  of  them  the  use  of  numerous  illustrations 
materially  assists  to  a  more  readv  understanding  of  the 
text. 

One  of  the  most  remarkable  sections  of  the  book  is 
the  chapter  on  "Machines  for  the  Working  of  Glass," 
which  occupies  some  220  pages.  This  is  exceptionally 
complete,  not  with  the  usual  manufacturer's  illustrations 
and  descriptive  matter,  but  with  really  detailed  accounts 
as  to  the  operation  and  design  of  the  different  equip- 
ment. The  machines  covered  include  those  for  the 
production  of  bottles  and  containers,  electric  bulbs, 
and  flat  glass.  Representative  machines  and  ))roccsses 
are  described  in  detail  in  each  case. 

The  book  is  excellently  printed,  although  small  tyjie 
has  had  to  be  used  in  numerous  instances,  in  order  to 
keep  the  size  of  the  volume  within  reasonable  limits. 
Our  only  regi'ct  is,  that  being  published  in  German 
only  at  the  present  time,  mnncrous  glass  manul'acturcrs 
and  others  will  not  be  able  to  enjoy  the  benefit  of  the 
information  it  contains. 

Where  to  Buy  Iron,  Steel,  Glass,  in  Belgium 
and  Luxemburg.  By  II.  L.  Stiernct.  (W.  II.  Smith 
&  .Son,  Brussels.    20s.  net.) 

Although  dealing  primarily  with  the  \  arious  sources 
of  iron  and  steel,  this  book  (which  contains  over  400 
pages  and  is  printed  in  PiUglish)  also  gives  a  deal  of 


very  useful  information  with  respect  to  glass  industry 
of  Belgium  and  Luxemburg. 

A  list  is  given  of  all  factories  making  window  glass 
and  also  the  trade  marks  used  by  each  firm.  In  additioii, 
factories  using  the  Fourcavdt  jirocess  and  other  mechani- 
cal processes  are  listed  with  notes  in  each  case  as  to  the 
colours,  thicknesses,  etc.,  produced. 

Plate  glass  is  treated  in  the  same  way,  there  being  in 
addition  some  explanatory  notes  on  the  sales  agreements 
between  the  ^'arious  factories. 

With  regard  to  table  ware,  decorative  glass,  containers, 
rolled  glass,  etc.,  all  the  Belgian  factories  are  listed  in 
districts,  with  indications  against  each  works  as  to  the 
class  and  tvpe  of  glass  produced. 

The  book  also  contains  some  useful  conversion  tables, 
and  should  prove  of  real  value  to  importers  of  glass  of 
all  kinds,  steel,  etc.,  as  enabling  them  to  get  into  imme- 
diate communication  with  factories  making  the  particular 
goods  they  requii'e. 

Old  English  Drinking  Glasses:  Their  Chrono- 
logy and  Sequence.  By  Grant  R.  Francis,  F.S.A. 
(Herbert  .lenkins,  London.    G3s.  net.) 

This  handsome  volume,  finely  bound,  splendidly  illus- 
trated by  no  fewer  than  71  plates,  and  printed  on  first- 
class  paper,  is  a  )-)roduction  of  which  the  author  (pre- 
viously well  known  for  his  activities  as  President  of 
the  British  Numismatic  Society)  may  well  be  proud. 
In  comparison  with  the  cost  of  recent  glass  text  hooks 
this  latest  addition  to  the  large  sized  volumes  that 
appear  luunoidablc,  is  remarkably  good  value  at  three 
guineas  and  the  autogra])hed  editicn  de  luxe,  with  its 
superior  binding  (limited  to  100  co])ies),  is  a  great 
temptation  to  the  keen  collector  in  that  it  contains 
additional  illustrations  of  several  truly  remarkable 
.Jacobite  specimens. 

Since  the  day  of  the  publishing  of  Hartshorne's 
masterpiec-e  of  industrious  research  (we  avoid  "  monu- 
mental work"  for  even  eloquent  descriptive  terms 
become  monotonous  when  too  frequently  emi)loyed)  no 
such  useful  book  has  been  ]iroduced.  Admirable  as 
Bate  was  it  could  not  conqiare  with  the  book  under 
review,  Umited  in  scope  as  it  was  in  order  to  sell  at  a 
]iopu]ar  price.  Other  finely  illustrated  works  have 
appeared,  but  dealing  chiefly  with  those  unobtainable 
"museum"  specimens,  which  are  more  calcidated  to 
plunge  the  young  collector  in  despair,  than  to  encourage 
him  to  contimic  his  search  for  representative  examples. 
In  this  work  he  finds  just  the  hcl))  he  needs  in  the 
numerous  illustrations  of  glasses  showing  their  relation- 
shij)  to  each  other  and  their  sequence.  From  the  380 
illustrations  alone  he  can  form  a  definite  idea  of  what 
examples  are  necessary  in  a  representati^•e  collection  of 
18th  century  drinking  glasses. 

There  is  "  milk  "  for  the  beginner  and  "  strong  meat  " 
for  the  ad\  anced  collector,  but  we  are  bound  to  dejilore 
the  assurance  with  which  the  author  sets  aside  the 
accepted  deductions  of  the  early  day  glass  student  and 
substitutes  far-fetched  theories  based  on  su})position 
only.  This  ajii^lies  ])articularly  to  his  conjectures  on 
chamjiagne  and  sweetmeat  glasses  and  to  his  somewhat 
drastic  revision  of  the  dates  of  tlte  inception  of  new 
types.    The  chapter  on  Jacobite  glasses  is  both  illu- 
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minating  and  instructi\  e,  tracing  as  it  does  the  inspira- 
tion of  many  of  the  engra\'ings  to  well-known  coins  and 
metals.  The  author's  numismatic  knowledge  here  stands 
him  in  good  stead  and  many  interesting  facts  are  deduced 
and  placed  on  record  for  the  first  time.  Other  conjec- 
tional  theories,  such  as  ex))crimental  wine  glasses  hcing 
made  at  window  glass  factories,  wc  view  witli  dididencc, 
and  shall  need  further  cvi:lcnce  before  wc  can  accept 
them  as  })ro\  cn.  AVc  repeat,  the  hook  will  he  of  great 
service  to  tlie  l)cgiimer,  access  to  the  scries  of  illus- 
trations will  enable  every  budding  collector  to  grasp  all 
the  main  characteristics  of  bSth  century  wine  glasses, 
and  they  will  be  invaluable  as  a  medimn  of  identiiication 
in  correspondence  with  fellow  collectors.  We  arc  fully 
in  agreement  with  the  author  when  he  states  :  "  The 
present  low  prices  nding  can  be  but  a  ])assing  pliase — 
now  therefore  is  the  opportunity  for  intelligent  collectors 
who  care  to  really  study  glass,  and  to  form  collections 
at  prices  which  future  years  can  ncxcr  rc])eat.""  And 
wc  bclicN  c  this  book  will  assist  many  to  rea])  the  bcnchts 
wliich  will  accrue  to  t  hem  in  i'ollowing  this  good  a'h  icc. 

( .D. 

Old  Glass,  European  and  American.     J}y  N. 

Hudson  IMoorc.  Tloddcr  &  Stougliton,  T  td.,  London, 
£2  2s.  0(1. 

The  chief  value  of  this  addition  to  the  ranks  of  text 
books  on  (ilass  lies  in  tlie  fact  of  its  ])resenting  to  the 
public  for  the  first  time  in  one  volume  a  brief  sketch  of 
the  history  of  glass  making  in  all  the  ])rincipal  centres. 
Little  information  has  pre\  iously  been  a\  ailable  in  this 
country  of  the  ]iroducts  of  the  American  i'actoi'ies,  and 
it  is  in  rcsjX'ct  of  tliis  section  of  the  Nolume  that  Mr. 
Hudson  Moore's  book  will  find  a  welcome.  The 
similarity  of  the  early  American  productions  (if  those 
illustrated  can  be  accepted  as  authenticated  specimens) 
with  those  of  the  Em'opcan  centres  from  whence  the 
craftsmen  emigrated  pro\'idcs  an  instructixe  and 
interesting  study.  The  book  yields  little  food  for  the 
advanced  collector,  as  the  brief  resume  of  each  factory 
appears  to  be  largely  composed  of  extracts  from  \-arious 
works  previously  ))ublished,  and  the  author  is  so  dej^en- 
dcnt  upon  the  opinions  of  others  as  to  run  the  risk  of 
being  judged  to  have  a  rather  scanty  practical  knowledge 
himscH".  This  lack  of  originality  is  also  to  be  noticed  in 
the  illustrations  of  Part  I  (Kuroi)ean  Glass),  many  of 
wliich  have  already  api)cared  in  other  well  known  text- 
books. Those  depicting  si)ecimens  emanating  from  the 
later  American  factories  convey  eloquently  to  the  English 
collector  the  difference  in  the  taste  of  his  American 
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SOCIETY  OF  GLASS  TECHNOLOGY. 

The  Next  Meeting 
London,  December  15th,  1926. 

The  next  meeting  of  the  Society  will  be  held  in  Uni\  cr- 
sity  College,  (k)wer  Street,  London,  on  Wednesday, 
December  l.'jth,  192(3,  at  2.30  )).m.  A  selection  from 
the  following  papers  will  be  read. 

(a)  "  Some  Corrosion  and  Erosion  Phenomena 
and  Their   Bearing   on   the   Macrostructure  of 


Refractories,"  bv  J.  V.  Hvslop,  R.  Gumm.  and 
H.  Biggs. 

(b)  "  A  Note  on  the  X-ray  Patterns  of  Mullite 
and  Sillimanite,"  bv  J.  F.  Hvslop  and  H.  P.  Rooksby. 

(c)  "The  Effect  "of  Gullet  on  the  Melting  of 
Glass,"  by  Professor  W.  E.  S.  Turner. 

(d)  "A  Further  Note  on  Sillimanite  as  a  Glass 
Works  Refractory,"  bv  Professor  W.  E.  S.  Turnei-. 

(c)  "  The  Design  of  Parison  Moulds,"  by  S. 
English,  D.Sc. 

(f)  "  The  Viscous  Properties  of  Glass  "  by  V.  H. 
Stott,  M.Sc. 

Pa])crs  (a)  and  (b)  are  communications  received  from 
the  Researcli  I.,aboratories  of  the  General  Electric  Co. 
I-td.,  Wembley. 

It  is  hoped  that  a  second  session  will  be  held  after 
tea,  and  will  take  the  form  of  a  Joint  Conference  with, 
the  f^ntish  Society  of  INIastcr  Glass  Painters. 

Arrangements  have  been  i)ro\isionally  made  for 
members  to  visit  the  Milk  liottling  Plant  at  Sti'eatliam, 
London,  of  the  United  Dairies,  Ltd.  This  plant  has  a 
capacity  of  160,0(10  pint  bottles  per  day,  and  it  is 
expected  that  this  visit  will  take  place  during  the  after- 
noon of  Tuesdav,  December  I  t. 
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A  well  known  Stouibridgc  firm  of  glass  manufac- 
turers has  recently  comjileted  two  comjilete  table  sets 
(each  consisting  of  about  2i30  iiieces)  entirely  in  glass. 


Successful 
Mould 


Cooling 


The  modern  method  for  cooling 
your  mould  successfully  is  not 
by  robbing  your  main  com- 
pressor, but  by  using  a  big 
voht)uc  fan. 


We  manufaetare  the  ideal  fan  for  this  pur pote,  which  assarea 
a  constant  stream  of  sold  Dry  Air  for  a  small  expenditure 
of  power. 

Mnv      senJ  you  our  calahsties  G.U.  1019  'i".'  1242  and  more  particulars. 

STURTE\5\NT 

ENGINEERING  CoXd 

9,  Qiiccn  \4doriaS t, 

LONDON 


MANCHESTER 
196.  Ueansgale 


GLASGOW 
50.  Welliimton  Street. 
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October  Trade  Returns. 


IMPORTS    OF    GLASS    AND  GLASSWARE. 


Scientific  Glassware  (except  Tubing  and  Rod) . . . 
Glass  Tubing  and  Rod  for  all  purposes. . . 
Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet  Glass  ... 

Optical  Glass  (other  than  worked  Elements,  e. 
Lenses) 

Bottles  and  Jars 

Glass  and  Glassware  not  elsewhere  specified  . 
Total  Value  ... 


va  ue 
cwts. 


Quantities. 


:Montli  ended 
31st  Oct. 


1925. 


gross 
cwts. 


57(5 
1 5  9(i(j 
34 


64,222 
105  162 


130  474 
2  135 


1926. 


453 
14  146 
24 


r4  526 
125.899 


139.180 
5  292 


Ten  months 
ended  31st  Oct. 


1925. 


5  469 
27,505 
249 


486,128 
938  535 


1,079  621 
19,6.9 


1926. 


5,486 
131.473 
162 


504  4 11 
1,111  911 


1,219,419 
30  3  0 


Value. 


Month  ended 
31st  Oct. 


1925. 


6.404 
1,851 
47,261 
268 


170,6  1 
!35  227 

56 
75  624 
6  451 


441,823 


1926. 


4  300 
2,384 
42,145 
129 


.60,853 
:57  626 

471 
89  510 
9  837 

.67,255 


Ten  months 
::ided  31st  Oct. 


1925. 


51,753 
17,349 
341,780 
2,147 


1,325  915 
1,356,672 

3  497 
()70  208 
61  125 

3.8::o  446 


1926. 

53,733 
19,232 
386,603 
1.200 


1  400,690 
1,472  067 

2  4  8 
754  776 
75  204 

4  165  923 


EXPORTS    OF    GLASS    AND    (GLASSWARE    (BRITISH  PRODUCTS). 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 
Tubing  and  Rod  for  all  purposes         ...       ...  cwts. 

Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet   ^' 

Optical  (other  tlian  worked  Elements,  e.g.  Lenses) 
Bottles  and  Jars   ...        ...        ...        ...        ...  gross 

Manufactures,  not  elsewhere  specified  ...        ...  cwts. 

Total  Value   f. 

Quantities. 

\'AI.UE. 

Month  ended 
31st  Oct. 

Ten  11 
ended  3 

lonths 
1st  Oct. 

Month 
31st 

ended 
Oct. 

Ten  11 
ended  3 

lonths 
1st  Oct. 

1926. 

1925. 

1926. 

1925, 

1926. 

1925. 

1926. 

1925. 

175 
5S1 
355 

3.308 
87,169 
3 

28,819 
707 

479 
532 
151 

3,275 
62  196 
6 

28,887 
714 

2,733 
5.162 
3,030 

29,081 
694.456 
78 

279,463 
6,325 

4.010 
5  115 

2,04; 

26  205 
717.53) 
72 

248,261 
7,216 

3,850 
1,075 
5,7()6 
2  279 

33,611 
143,262 
104 
29,856 
5,366 

6,830 
2  410 
5  957 
1,473 

36,760 
121,321 
124 
29,501 
4,302 

54  560 
18  361 
48  496 
25  058 

270,606 
1,306  090 
2,02S 
278,473 
38,^72 

59,034 
23  434 
•  6,392 
16,235 

260,948 
1,319,689 
2,0((l 
236.272 
44,314 

225,169 

208,678 

2,041,944 

2,014,378 

EXPORTS  OF  GLASS  AND  GLASvSWARE  (FOREIGN  AND  COLONIAL  MERCHANDISE). 


Scientific  Glassware  (except  Tubing  and  Rod)...  value 
Glass  Tubing  and  Rod  for  all  purposes           ...  cwts. 
Illuminating  Glassware  ... 
Machinery  Glassware 

Domestic  and  Fancy  Glassware  (including  Cook- 
ing Utensils,  Table  Glassware,  Ornamental 
Glassware) 

Plate  and  Sheet     '' 

Optical  Glass  (other  than  worked  Elements,  e.g. 
Lenses) 

Bottles  and  Jars            ...        ...        ...        ...  gro.ss 

Glass  and  Glassware  not  elsewhere  specified    ...  cwts. 

Total  Value  ...        ...        ...  /; 

QUAh 

TITIES. 

\'AI 

-UE. 

Month  ended 
31st  Oct. 

Ten  months 
ended  3 1  St  Oct. 

Month  ended 
31st  Oct. 

Ten  months 
ended  31st  Oct. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

1925. 

1926. 

5 

338 

1 , 1 39 
620 

9 

4,616 
42 

184 

928 
213 

8 

2,C42 
37 

16 
1,698 
1 

7,935 
2,641 

42 
24  086 
580 

8 

1,837 
4 

7,771 
4  102 

45 
i  6  822 
425 

675 
26 
2,158 
1 

0,862 
527 

21 
3,030 
354 

376 
1 

1,348 

5,683 
276 

94 
2,362 
211 

5,219 
183 
12,404 
27 

50  554 

3,4-8 

312 
20,462 
3  520 

4,611 
115 
13,823 
104 

51,728 
4  321 

476 
15  270 

2.645 

13,654 

10,351 

96,109 

93,093 
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Latest  Miller  Feeder 


PROGRESSIVELY    DEVELOPED   SINCE    I  907. 


By  arrangement  with  The  Morgan 
Crucible  Co.,  Ltd.,  Battersea,  a 

stock  of  all  refractory  parts  for  our 
feeders  is  now  kept  in  London. 


-<$xj>0- 


inCILlEL  KrO. 


WILLIAM  J.  MILLER,  Inc.,  Swissvale,  Pa.,  U  S.A. 

Loitdon  Office  :  366,  Strand,  London,  W.C.2. 

Tel.  No. :  Resotl  5647. 

Cables :    AntogUsma,  Rand,  London. 
Autoglasnia,  Pittsburg,  Pa. 


^iiciioiiiniiiniioiioiioiiiniioiioiiniiiniiiniiiDiiiDiioiioiiiniiiDiiiniiiDiiiaiiiniioiiiniiiDR^ 
XDiioiiiniiiaiiiniiiniiiniiiDiiiniiiniiiniiiDiiiniiiniiiniiiniioiiiniioiioiioiiiniiiniiiniiiniioiiiQ^ 
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TORPEDO  TANK 

and 

WASP-SHAPE  FURNACES 

(Designed  under  Moorshead's  Patent  No.  227,939) 

Constitute  the  LATEST   PROGRESS   in  Tanks. 

INCREASE  LIFE  OF  BLOCKS 
Avoid  stagnant  metal. 

Save  fuel  as  the  corners  do  no  melting. 
Ensure  smooth  running. 

By  arrangement  with  Messrs.  U.G.B.,  I  can  now  supply  customers  in  Great  Britain  and 
Ireland  with  these  modern  types,  WHICH  ARE  SUPERSEDING  THE  OLD  SQUARE  TANKS 
AT  MESSRS.  U.  G.  B.  Co/s  UP-TO-DATE  WORKS  AT  CHARLTON  &  ST.  HELENS,  etc. 

Send  for  full  particulars  and  let  me  quote  for  altering  your  old  tank^. 

TH.   TEISEN,  C.E., 

FURNACE  ENGINEER, 

20a,    TEMPLE    STREET,  BIRMINGHAM. 

Telephone  :  Central  lH()f>.  Tck'i;ra  m  :  "  Tele,  Birniiniihain 
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United  States  Patents. 


GRANTED  OCTOBER  19th,  1926. 
1,603,479. — Apparatus  for  Making  Glassware.  Jolm 
J.  Lentz,  Butler,  Pa.    Filed  July  22,  1925.  Serial 
No.  45,324.    Renewed  August  19,  1926.   3  Claims. 
(CI.  49—55.) 

1.  In  an  apparatus  of  the  class  described,  means  for 
regulating  the  flow  of  glass  comprising  a  frame,  a 
vertical  shaft  joumaled  for  rotation  in  bearings  on  said 
frame,  upper  and  lower  friction  driving  discs  carried  by 
said  shaft,  a  feed  screw  connected  to  the  lower  end  of 
the  shaft,  and  an  adjustably  mounted  motor  disposed 
in  close  proximity  to  said  discs,  there  being  a  friction 
driving  disc  on  the  shaft  of  said  motor  co-operable  with 
either  one  of  the  first  named  discs. 
1,603,524. — Method    of   Manufacturing  Stemmed 
Glassware.    George  S.  Dunbar,  Columbus,  Ohio, 
assignor  to  The  Fecleral  Glass  Company,  Columbus, 
Ohio,  a  Corporation  of  Ohio.    Filed  September  29, 
1924.  Serial  No.  740.481.    9  Claims.    (CI.  49— 80.) 


I.  The  method  of  manufacturing  stennned  glassware 
which  comprises  tlcpositing  a  charge  of  glass  in  a  mould, 
moving  an  implement  into  the  mould  to  form  a  blow 
blank,  the  same  implement  forming  a  stem  and  base 
integral  with  the  blow  blank  from  the  same  mass  of 
glass  and  subsequently  blowing  the  blank. 
1,603,552. — Process  and  Apparatus  for  Producing 

Crackled   Glassware.     David  L.  Middendorf, 
Columbus,  Ohio,  assignor  to  The  P'edcral  Glass 
Company,  Columbus,  Ohio,  a  Corj)oration  of  Ohio. 
Filed  P^bruary  4,  1926.    .Serial  No.  85,872.  19 
Claims.    (CI.  'l-9— 80.) 
3.  The  method  of  manufacturing  crackled  glassware 
which  comprises  impinging  an  atomized  fluid  upon  the 
forming  surface  of  a  mould  and  then  fomiing  an  article 
in  said  mould. 

5.  Apparatus  for  producing  crackled  glassware  com- 
))rising  a  blank  mould  ha\'ing  a  metallic  forming  surface, 
means  for  spraving  the  forming  surface  of  said  mould 
with  atomized  water  to  produce  a  crackled  exterior 
surface  on  the  blank  to  be  formed  therein,  means  for 
forming  a  glass  l)lank  in  said  iriould,  a  blow  mould 
and  means  for  blowing  a  blank  positioned  therein. 

II.  The  method  of  manufacturing  crackled  glassware 
which  comprises  pressing  a  blank  in  a  mould  and  forming 
a  crackled  surface  thereon,  and  later  blowing  the  blank 
so  ))roduced. 

19.  In  press  and  blow  ajjparatus,  a  parison  mould, 
and  means  associated  with  said  mould  for  subjecting 
the  glass  to  a  chilling  sufficient  to  produce  crackling 
in  the  finished  article. 

1,603,508. — Method  and  Apparatus  for  Producing 
Plate  Glass.  James  G.  Haworth,  Rossford,  Ohio, 


assignor  to  The  Edward  Ford  Plate  Glass  Coini)any, 
Rossford,  Ohio,  a  Corporation  of  Ohio.  Filed 
June  23,  1926.  Serial  No.  1]7,93<).  7  Claims. 
(CI.  49—34.) 

2.  In  combination,  a  plate  glass  casting  tal)ir,  means 
for  ijrogrcssively  flattening  a  batch  of  glass  on  the  tal)le, 
and  a  member  movable  over  a  portion  of  the  table,  and 
the  initially  formed  end  portion  of  the  glass  [)late  for 
retarding  the  cooling  of  such  portion  of  the  plate. 
1,603,862. — Apparatus  for  Feeding  Molten  Glass. 
Karl  E.  I'eiler,  AVest  Hartford,  Conn.,  assignor  to 
Hartford-Em])ire   Company,   Hartford.   Conn.,  a 
Corporation  of  Delaware.    Filed  December  8,  1922. 
Serial  No.  605,681.    13  Claims.    (CI.  49—55.) 


1.  In  ajjparatus  for  segregating  mould  charges  from  a 
bodv  of  molten  glass,  the  combination  with  a  container 
for  the  glass  ])ro\  idcd  with  a  discharge  outlet,  of  a 
member  having  an  internal  flow  ])assage  into  and  through 
which  the  glass  can  flow  by  gra^•ity  to  the  outlet,  and 
means  for  reciprocating  said  member  to  periodically 
accelerate  or  retard  the  gravitational  flow  to  the  outlet. 
1,603,949. — Apparatus  for   Cleaning   Plate  Glass 
Polishing  Runners.  Herman  S.  Heichert,  Pitts- 
burgh, Pa.,  assignor    to    Pittsburgh   Plate  Glass 
Company,  a  Corporation  of  Pemisyhania.  Filed 
Mju-ch  23,  1923,  Serial  No.  627,083.  Renewed  March 
31,1926.5  Claims.    (CI.  51—266.) 
1.  In  combination  in  apparatus  for  polishing  jjlate 
glass,  a  series  of  ])olishing  machines,  each  having  a 
rotatable  frame  pro\  idcd  with  a  set  of  ])olishing  runners, 
means  for  carrying  the  glass  to  be  polished  beneath  the 
runners  of  the  series  of  machines,  means  for  applying 
water  to  the  machines  to  wash  out  the  polishing  material 
from  the  runners,  fixed  sup])orting  means  along  the  line 
.)f  tra\'cl  of  the  means  carrying  the  glass  on  each  side 
thereof,  and  shields  between  the  machines  extending 
across  the  glass  to  pre\'cnt  the  water  employed  in  wash- 
ing one  machine  from  i)assing  to  the  next  machine,  said 
shields  being  mounted  upon  said  supporting  means  for 
\'ertical  movement  so  that  they  may  be  mo\'ed  out  of 
contact  with  the  glass  when  the  washing  operation  is  not 
in  ])rogress. 

],603,9t6. — Apparatus  for   Making   Sheet  Glass. 

Frederick  Gelstharjj,  Tarentum,  Pa.,  assignor  to 
Pittsburgh  Plate  Glass  Companv,  a  Corporation  of 
Pcmisylvania.  Filed  Mav  7,  "l923.  Serial  No. 
637,128.    5  Claims.    (CI.  49—3.) 
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depositing  a  band  of  metal  upon  said  edge  by  electro- 
lysis,   and    then    depositing    a    metal   coating  by 
electrolysis  on  said  back  and  extending  oxcv  said  band. 
1,603,974.  -Apparatus    for    Conditioning  Molten 
Glass.     Vergil   Mulliolland  and  Karl  E.  Peiicr, 
^Vcst  HartlVnxl,  Conn.,  assignor  to  Hartford-Eminre 
Company,  Hartford,  Conn.,  a  C()r])oration  of  Dela- 
ware.   Filed  October  16,  1919.    Serial  No.  331,237. 
7  Claims.    (CI.  J.9— 55. 


1.  In  apparatus  for  making  slicet  glass  continuously 
in  a  sheet  or  ribbon,  the  combination  with  a  tank  or 
receptacle  for  molten  glass  pro\idcd  with  an  outlet 
through  its  side  wall  so  located  as  to  ])cinut  tlie  dis- • 
charge  therethrough  under  the  head  pressure  of  the 
tank,  of  sheet  forming  rolls  at  such  outlet  with  their 
pass  under  said  head  pressure  arranged  to  control  the 
rate  of  flow  of  the  glass  from  said  outlet  and  spaced 
apart  a  distance  greater  than  the  thickness  of  the 
finished  sheet,  and  a  second  pair  of  rolls  in  advance 
of  the  first  pair  spaced  apart  a  less  distance  than  such 
first  pair  and  serving  to  reduce  the  thickness  of  tlic 
sheet  or  ribbon. 

1.603.950.  — Apparatus  for  Cleaning  Plate -Glass 
Polishing  Runners.  Herman  S.  Jleichcrt,  1  itts- 
burgh.  Pa.,  assignor  to  I'ittsburgh  Plate  Glass 
Conn)anv',  a  Corporation  of  Pennsylvania.  Filed 
March  23,  1923.  Serial  No.  627,0<Sf.  I  Claims. 
(CI.  15—21.) 

1 .  Apparatus  for  use  in  cleaning  a  set  of  the  \  crtically 
moyabic  runners  of  a  scries  of  |)late  glass  polishing 
nuichines  mounted  aboye  means  for  carrying  the  glass 
there-beneath,  comi)rising  a  washing  ])an  adajitcd  to 
recei\'e  a  set  of  said  runners  and  mounted  for  mo\'ement 
longitudinally  of  tlie  series  of  polishing  machines  inter- 
mediate the  means  for  carrying  the  glass  and  the  runners 
when  the  runners  arc  raised. 

1.603.951.  — Process  for  Making  Mirrors  or  Re- 
flectors. Halbert  K.  Hitchcock,  Pittsburgh,  Pa., 
assignor  to  Pittsbm-gh  Plate  Glass  Company,  a 
Corporation  of  Pennsylvania.    Original  application 


lilcd  March  S,  1919,  Serial  No.  281  ,.55.S.  Divided 
and  this  ai)plicalion  liled  Noxcmber  17,  1923.  Serial 
No.  675,1.17.    3  Claims.    (CI.  20  1.  11.) 
3.  The  ])roccss  of  elect roplating  a  rcllcctor  which  con- 
sists in  silvering  the  back  and  edge  ol'  a  glass  plate, 


7.  Glass  conditioning  apparatus,  including  a  container 
for  molten  glass,  a  firing  space,  a  baffle  between  said 
container  and  said  sjiace  for  directing  heated  gases 
over  the  surface  of  the  glass  in  said  container,  a  stack 
in  communication  with  the  contaiiier,  and  means  oper- 
able in  conjunction  with  the  stack  for  controlling  the 
admission  of  gases  from  the  firing  space  into  the  con- 
tainer. 

1 ,603,994. — Device  for  Discharging  Molten  Material . 

IMcrton  A.  Stcclman,  Vincland,  N..J.  :  Anna  Maitha 
Steelman,  administratrix  of  said  Merton  A. 
Steelman,  deceased,  assignor  to  Hartford-Empire 
Company.  Hartford.  Conn.,  a  Corporation  of  Dela- 
ware. Filed  .Tunc  6,  1916,  Serial  No.  101,S7S. 
licncwed  October  29,  1924.  29  Claims.  (CI.  19— 
55.) 


2.  In  a  device  I'or  discharging  molten  material, a  fur- 
nace provided  with  an  o))cning  for  the  exit  of  said  molten 
material,  a  easing  located  exteriorly  of  the  furnace 
adjacent  to  said  openiiig  and  ])ro\  idcd  with  a  down- 
wardly inclined  channel  the  upper  end  of  which  com- 
municates directly  with  said  opening  at  the  ic\el 
thereof,  a  no/./.lc  connected  with  the  lower  end  ol'  said 
channel,  means  foi'  cutting  of  the  supi)ly  of  molten 
material  at  the  nppcr  cud  of  said  channel  directly 
ndj.ieeni  to  said  exit  opening  of  the  I'unuue.  and  a 
cutter  movable  adjacent  to  the  outlet  of  the  no/./.lc. 

9.  In  a  (le\  ice  for  discharging  molte  n  matei'ial,  a 
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casing  provided  with  an  upright  discharge  chamber, 
means  for  supplying  material  to  said  chamber  between 
I  its  top  and  its  bottom,  a  nozzle  at  the  bottom  of  said 
chamber,  and  a  removable  cover,  located  in  line  with 
said  nozzle,  for  normally  closing  the  upper  end  of  said 
chamber. 

25.  In  a  device  for  discharging  molteii  material,  a 
fumace,  a  nozzle,  means  for  con\-eying  material  from 
S  i  id  furnace  to  said  nozzle,  and  means  permitting  said 
nozzle  to  l)e  adjusted  laterally  toward  and  from  tlie 
furnace. 

1.604.000. — Method  and  Apparatus  for  Delivering 
Viscous  Glass.  OliA  er  M.  Tucker  and  William  A. 
Reeves,  Columbus,  Ohio,  assignors  by  mesne  assign- 
ments to  Hartford-Empire  Comjiany,  Hartford, 
Conn.,  a  Corporation  of  Delaware.  Original  appli- 
cation filed  August  12,  1918,  Serial  No.  249,421. 
Di\-ided  and  this  application  filed  September  29, 

I  1924.  Serial  No.  7-10,479.  17CIaims.  (CI.  49— 55.) 
f    1.  A  spout  for  delivering  viscous  glass  from  a  furnace 

comprising  a  body  portion  with  a  delivery  a])erture 
therein,  and  a  removable  cover  block  closing  the  toy) 
of  the  spout  adjacent  the  deliven*'  aperture,  said  block 
having  a  port  therein  which  is  adapted  to  direct  tem- 
perature modifying  fluid  forwardly  and  downwardly 
into  said  spout  and  to  the  glass  adjacent  to  said  delivery 
aperture. 

GRANTED  OCTOBER  26th,  1926. 
l.':04,459. — Mirror   and   Process   of   Making  It. 
Robert  E.  Lyons,  Bloomington,  Ind.,  assignor  to 
The  Nurre  Mirror  Plate  Company,  Jiloomington, 
Ind.,  a  Corporation  of  Indiana.    Filed  March  81, 
1926.    Serial  No.  98,719.  14  Claims.    (CI.  41— 22.) 
7.  The  process  of  mirror-making,  which  consists  in 
treating  the  glass  surface  with  a  solution  of  gum  aral)ic, 
and  applying  upon  such  treated  glass  surface  the  solution 
used  in  dejKjsiting  the  desired  mirror-metal. 

12.  A  mirror,  comprising  a  glass,  a  non-metal  colour- 
film  on  parts  of  the  surfgice  of  such  glass,  and  a  layer 
ofprecipitated  silver  on  and  adhering  to  both  such  colour- 
film  and  parts  of  the  surface  of  the  glass  which  arc  not 
covered  by  the  colour-film. 

1,604,557. — Method  of  Manufacturing  Decorative 
Glassware.  Paul  W.  .Jenkins,  Charleroi,  Pa., 
assignor  to  Macbeth-P:vans  Glass  Companv,  Pitts- 
burgh, Pa.,  a  Cor})oratiori  of  Pennsvh  ania.  Filed 
September  10,  1924.  Serial  No.  737,009.  2  Claims 
(CI.  49—79.) 

1.  The  method  of  manufacturing  an  incrusted  glass 
article,  which  comprises  blowing  a  mass  of  plastic  glass 
within  a  mould  having  an  area  of  its  surface  pro\^dcd 
with  a  relief  design,  and  by  such  blowing  simultaneously 
shaping  the  article  and  forming  a  shallow  coating-retain- 
ing relief  design  of  sharp  outline  on  an  area  of  the  outer 
surface  of  the  article,  and  subsequently  fonning  an 
adherent  coating  on  said  relief  area  of  the  article. 
!  1,604,781.— Air-Supply  System  for  Glass -Drawing 

II  Machines  and  Processes.  Louis  G.  Neurohr, 
1;  New  Kensington,  F^a.,  assignor  to  Window  Glass 
I!       Machine  Company,  Pittsburgh,  Pa.,  a  Corporation 

of  New  Jersey.    Filed  December  2,  1922.  Serial 
I       No.  604,.561.    13  Claims.    (CI.  49—17.1.) 
^    8.  Those  steps  in  the  herein  described  method  of 
blowmg  machmc  drawn  glass  cylinders  having  caps, 


which  consist  in  withdrawing  a  bait  fn  m  a  bath  of 
molten  glass  to  commence  a  draw  and  .'upplying  air 
to  the  cylinder  through  a  conduit  ha\  iiig  a  constantly 
open  unregulated  vent  therein  and  cc  nnccted  to  a 
source  of  pressure  through  branch  pipes,  one  containing 
the  usual  automatic  graduating  valve  and  the  other 
containing  a  manually  ojjcrablc  valve,  o])cning  the 
manually  ojierable  valve  to  admit  air  at  sufficient 
pressure  to  distend  the  cap  in  spite  of  the  open  vent, 
and  thereafter  closing  the  manually  ojiciatcd  \  al\  e  and 
drawing  the  cylinder  ])i'o])er. 

1,604,823. — Method  and  Apparatus  for  Flattening 
Sheet  Glass.  John  Hartzell,  Arnold,  Pa.,  assignor 
to  Window  Glass  Machine  Company,  Pittsburgh, 
Pa.,  a  Corporation  of  New  .Jersev.  Filed  October 
17,  1924.  Serial  No.  744,154.  'll  Claims.  (CI. 
49—4.) 

1.  Glass  flattening  ap]iaratus,  including  a  flattening 
oven,  a  flattening  wheel  therein  having  flattening  sur- 
faces adapted  to  be  mo\ed  to  successive  ])osition  by 
rotation  of  the  wheel,  means  for  supplying  heat  above 
one  of  such  positions,  means  for  passing  cooling  fluid 
below  said  position  and  a  succeeding  position,  a  partition 
between  such  positions,  and  means  for  withdrawing  liot 
gases  from  above  said  succeeding  jio.'-ition. 

GRANTED  NOVEMBER  2nd,  1926. 
1,605,736. — Method  of  and  Apparatus  for  Forming 
Sheet  Glass.  George  E.  Howard,  Butler,  Pa., 
assignor  to  Hartford-Fmpire  Company,  Hartford, 
Conn.,  a  Corporation  of  Delaware.  Filed  February 
2,  1926.  Serial  No.  85,485.  25  Claims.  (CI. 
49—3.) 


1.  The  method  which  conifJiises  directing  a  stream  of 
glass  toward  a  relatively  wide  sheet-forming  member, 
and  dividing  said  stream  into  a  plurality  of  laterally 
spaced  portions,  at  a  point  in  advance  of  its  engagement 
with  said  member. 

1,605,797. — Glass-Moulding  Machine.     Andrew  H. 
Tyson,  Washington,  D.C.    Filed  July  20,  1925. 
Serial  No.  44,886.    4  Claims.    (CI.  49—5.) 
1.  In  moulding  machinery,  the  combination  with  a 
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turntable  or  revolving  mechanism  carrying  an  inclined 
trough  which  extends  approximately  from  the  centre 
to  the  periphery  thereof,  of  a  spout  or  outlet  which 
extends  above  said  trough  and  to  a  point  approximately 
coincident  with  the  centre  of  the  table,  and  a  plurality 
of  moulds  disposed  in  circular  form  beneath  the  dis- 
charge end  of  the  trough. 

1,605,885.— Glass -Furnace.  Paul  G.  Willetts,  Berlin, 
Conn.,  assignor  to  Hartford-Empire  Comj)any, 
Hartford;  Conn.,  a  Corporation  of  Delaware.  Filed 
June  24,  1926.  Serial  No.  118,235.  13  Claims. 
(CI.  49—54.) 


1.  A  glass  furnace  having  at  least  a  part  of  the  glass 
engaging  portion  of  its  bottom  composed  of  refractory 
blocks  which  are  of  greater  specific  gravity  than  the 
molten  glass  to  be  contained  in  said  furnace,  and  which 
therefore  cannot  be  dislodged  by  floating  in  said  glass. 

GRANTED  NOVEMBER  9th,  1926. 
], 606. 128.— Chuck  for  Stem  Ware.  Alvah  C.  Parker, 
Toledo,  Ohio,  assignor  to  The  Libbey  Glass  Manu- 
facturing Company,  a  Corporation  of  Ohio.  Filed 
August  13,  1925."  Serial  No.  49,972.  4  Claims. 
(CI.  49—64.) 

1 .  A  chuck  for  stemmed  ware  comprising  a  fork 
adapted  to  contact  the  upper  surface  of  the  foot  of  an 
article,  a  parallel  fork  adapted  to  contact  the  lower  sur- 
face of  the  bowl  of  an  article,  means  connecting  the  two 
forks  for  sliding  movement  towards  and  away  from  each 
other  and  means  constantly  tending  to  separate  the 
forks. 

1,606,276. — Apparatus  and  Method  for  the  Produc- 
tion of  Incandescent  Lamps.  Leopoldo  Sanchez 
Velio,   Paris,   France.    Filed   October  21,  1922. 
Serial  No.  596,173,  and  in  Spain  October  29,  1921. 
24  Claims.    (CI.  49—2.) 
1 .  The  method  of  producing  lamj)  heads  of  the  kind 
described,  comprising  the  steps  of  ])ositioning  contact 
wires  in  a  mould,  introducing  molten  glass  into  the  mould 
in  direct  contact  with  the  walls  thereof,  and  around  the 
wires,  inserting  a  jMinch  into  the  mould  to  shape  the 
inner  surfaces  of  the  lamp  head,  and  extracting  the  lamp 
head  from  the  mould. 

4.  Ap])aratus  for  making  glass  lamp  heads  of  the  kind 
described,  com])rising  a  mould  adapted  to  receive  molten 
glass  in  direct  contact  with  its  wall,  a  base  for  said 
mould,  a  claw  guided  in  said  base  for  holding  the  leading 
in  wires  of  the  lamp  head  during  the  moulding  thereof, 
a  core  punch  wit  h  ducts  therein  I'or  the  leading  in  wires, 
means  for  brhiging  the  mould  and  core  punch  into  and 


out  of  co-operative  relationship  with  each  other,  ex- 
tractor means  for  removing  the  finished  lamp  head  from 
the  apparatus,  and  means  for  operating  the  claw  and 
the  extractor  means. 

1,606,298. — Apparatus  for  Manufacturing  Glass. 

Leon  J.  Houze,  Sr.,  Point  Marion,  Pa.  Filed 
•Januarv  10,  1925.  Senal  No.  1,592.  4  Claims. 
(CI.  49—17.) 


1.  An  apparatus  for  the  purjjose  set  forth  oompi'ising 
a  pair  of  spaced  horizontally  dispofjed  agitators  adapted 
to  extend  into  a  bath  of  molten  glass,  supporting  ele- 
ments for  said  pair  of  agitators',  said  pair  of  agitators 
being  arranged  parallel  with  respect  to  each  other  and 
shiftably  mounted  in  said  supporting  elements,  and 
means  operable  for  imparting  a  reciprocal  movement 
to  said  pair  of  agitators  for  agitating  said  bath  of 
molten  glass. 

1 ,606,409. — Sheet  -  Glass-  Drawing  Apparatus .  Arthur 

E.  Fowle,  Toledo,  Ohio,  assignor  to  The  Libbey- 
Owens  Sheet  Glass  Company,  Toledo,  Ohio,  a 
Corporation  of  Ohio.  Filed  April  20,  1923.  Serial 
No.  633,427.    9  Claims.    (CI.  49—17.) 


1.  In  combination,  a  receptacle  containing  molten 
glass  and  a  protecting  and  heat  ing  means  for  the  surface 
glass,  comprising  a  cover  j)late  for  the  receptacle  and 
exposed  electric  heating  elements  mounted  on  the  plate 
abo\'e  the  molten  glass  and  out  of  contact  therewith. 
1,606,481.  Neutral  Refractory  Cement.  William  F. 
Rochow,  Pittsburgh,  Pa.,  assignor  to  Harbison- 
Walker  Refractories  Company,  Pittsburgh,  Pa.,  a 
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Corporation  of  Pennsylvania.  Filed  January  20, 
1923.    Serial  No.  614".046.    7  Claims.    (CI.  i06— 

1.  A  refractor^•  composition  comprising  an  intimate 
mixture  of  a  powdered  aluminium  oxide  and  powdered 
sodium  silicate. 

1,606,687. — Method  of  Making  Flower -Vase  Inserts. 

Arthur  James  Bennett,  Cambridge,  Ohio.  Filed 
March  12,  1921.  Serial  No.  698,716.  2  Claims. 
(CI.  19—79.) 


2.  The  hereindescribed  method  of  making  flower  in- 
serts, which  consists  in  pressing  a  mass  of  glass  into 
the  form  of  a  hollow  body  and  in  confining  the  axial 
and  lateral  movements  of  the  mass  to  form  a  series  of 
spaced  spikes  extending  axially  outwardly  from  an  end 
of  the  body,  then  in  heating  the  spikes  and  individually 
bending  same  inwardly  to  lie  laterally  of  the  body  and 
with  their  sides  spacecl  and  with  their  tips  arranged  in  a 
circular  series  surrounding  the  axis  of  the  body. 


BRITISH  PATENTS. 


The  following  abstracts  are  taken  from  the  Illustrated  Official 
Journal  of  Patents  with  the  special  permission  of  the  Controller 
of  H.M.  Stationery  Office. 

Printed  copies  of  the  full  specifications  can  he  obtained  from 
'he  Patent  Office,  25,  Southampton  Buildings,  London,  W.C., 
trice  1/-  each. 

2.57,.536. — Glass  Manufacture.  Soc.  Anon.  D'Etudes 
et  de  (  onstructions  d'App'ireils  Mecaniques  Poui 
La  Verrerie,  3,  Rue  de  Castellane,  Paris.  May  4, 
1926,  No.  11699.  Convention  date,  March  3. 
(Class  56.) 


Gathering  molten  metal. — Relates  to  machines  of  the 
kind  in  which  a  parisori  mould  a,  carried  by  an  arm  b 
of  the  machine,  is  thnjst  through  an  opening  d  into  the 
interior  of  a  furnace  and  is  lowered  in  order  to  gather  a 
'•harge  of  metal  by  suction.    The  mould  is  then  lifted 


and  before  it  is  withdrawn  frr.m  the  i'urn.'icc,  a  blade  c, 
carried  by  an  arm  f,  mo\'es  forwards  and  sc\-crs  the  string 
of  metal  depending  from  the  parison.  According  to  the 
invention,  the  mould  a,  as  it  rises  after  lun  ing  made  a 
gather,  continues  moving  towards  the  interior  of  the 
furnace,  the  blade  e  making  a  cutting-stroke  towards 
the  end  of  this  supplementary  movement.  The  string 
li  of  metal  severed  by  the  blade  thus  falls  towards  the 
interior  and  hotter  part  of  the  furnace,  and  the  area  of 
metal  from  which  gathers  are  taken  is  left  clean  for  the 
next  gather. 

257,590. — Glass  Manufacture.  Manufactures  des 
Glaces  et  Produits  Chimiques  de  St.  Gobain, 
Chauny,  et  Cirey,  I'"^'  Place  des  Saussaies,  Paris. 
August  12,  1926,  No.  19907.  Convention  date, 
August  27,  1925.  Not  yet  accepted.  Abridged 
as  open  to  inspection  imdcr  Sect.  91  of  the  Act 
(Class  5G.) 


Flattening. — A  method  of  flattening  cur\-ed  sheets  or 
cylinders  of  glass  consists  in  heating  the  glass  to  a  suit- 
able temperature  and  stretching  it  until  it  is  flat.  The 
ciu'ved  sheet  A,  Fig.  5,  which  may  be  supported  either 
vertically  or  horizontally,  is  secured  at  end  to  a  bar  b 
while  the  other  end  is  attached  to  a  weight  f.  When 
the  glass  is  brought  to  a  suitable  temperature,  the  sheet 
opens  out  and  is  stretched  into  a  Hat  form  by  the  weight 
f.  When  the  sheet  is  thin,  its  weight  may  be  sufficient 
to  stretch  it,  but  when  it  is  thicker,  or  hard,  it  may 
also  be  pressed  between  vertical  slabs  or  passed  betwee.i 
rollers,  or  it  may  be  rolled  against  a  vertical  slab  g. 
Fig.  8.  A  cylinder  may  be  stretched  by  suspending  it 
from  a  bar  k.  Fig.  10,  and  suspending  weights  from 
another  bar  k^.  The  curved  ends  of  the  stretched 
cylinder  can  then  be  cut  away,  leaving  two  flat  sheets 
D,  Di. 

257,637.— Glass  Manufacture.  Rushen,  P.  C,  28, 
Southampton  Buildings,  London.  —  (Hartford- 
Empire  Co.,  333,  Homestead  Avenue,  Hartford, 
Connecticut,  U.S.A.)  March  7,  1925,  No.  6316. 
(Class  56.) 

Blowing ;  delivering  molten  metal. — Apparatus  for 
making  bottles  or  similar  glassware  comprises  a  number 
of  independent  forming  machines  A,  Figs.  1  and  2,  a 
delivery  mechanism  B  for  conveying  charges  of  glass 
from  a  feeder  to  each  of  the  machines,  and  a  timing- 
device  C  for  controlling  the  operations  of  each  machine 
in  proper  timed  relation  to  one  another  and  to  the 
feeding-device. 

Forming  machines.  The  machines  A  are  preferably 
arranged  side  by  side  and  each  comprises  an  inverted 
parison  mould  1,  Figs.  1  and  13,  a  finishing  mould  2, 
and  a  ring  mould  3  which  is  adapted  to  swing  about 
a  hoi'i'/ontal  axle  97  to  transfer  a  parison  from  the 
parison  mould  to  the  finishing  mould  2.  The  operation 
is  so  arranged  that  a  parison  is  formed  in  the  parison 
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mould  at  the  same  time  that  the  previously  formed 
parison  is  being  blown  to  its  final  form  in  the  finishino' 


FIG. I 


mould.  Tile  parison  mould  sections  are  hinged  on  a 
pin  11,  Fig.  4,  and  are  opened  and  clos-d  by  an  sir 
cylinder  11-.  The  open  end  of  the  mould  is  closed  by  a 
cover  or  baffle  plate  32  carried  by  an  arm  35  adjustably 
secured  to  the  piston  rod  -11  of  an  air  cylinder  42.  The 
other  end  of  the  rod  has  a  pin  which  engages  in  a  cam 
slot  52  formed  in  a  tul)ii!ar  extension  51  of  tiie  cylinder 
42.  Thus,  as  the  cover  is  lifted  from  the  mould,  it  is 
swung  to  one  side  out  of  the  path  of  the  riiig  mould  3. 


During  the  parisoti-forming  operation,  the  ritig  mould  3 
is  positioned  below  the  parison  mould  1,  and  a  mouth- 
forming  plunger  71,  Fig.  13,  is  projected  into  the  ring 
mould  by  an  an-  cylinder  57.  This  cylinder  is  provided 
with  two  pistons  one  of  which,  60,  has  a  tubular  ]iiston- 
rod  61  carrying  n  head  63  that  seats  against  the  under- 
side of  the  ring  mould.  The  other  piston,  67,  has  a  piston 
rod  70  which  slides  through  the  rod  61  and  carries  the 
moutli-lormiMg  plunger  71.  Suction  is  applied  to  the 
ring  mould  to  settle  the  charge  of  glass,  through  a 
pi|)e  80  which  conununicates  with  the  space  between 
the  two  pistons  and  thence  through  passages  with  the 
interior  of  the  ring  mould.  Pressure  is  then  applied 
through  the  pipe  80,  and  this  forces  the  piston  67  down- 
wards and  withdraws  the  |)lunger  71  from  the  ring  mould. 
At  the  same  time,  th(>Tpressure  is  transmitted  to  the 


ring  mould  and  counterblows  the  charge  to  form  a 
parison. 


FIC.4. 


When  the  ])arison  is  formed,  the  mould  1  is  opened 
and  the  axle  97,  P'ig.  4,  is  rocked  by  a  cylinder  111  in 
order  to  turn  over  the  arms  94  on  which  the  ring  mould 
is  mounted  and  thus  to  transfer  the  parison  to  the 
finishing  mould  2.  The  arms  94  each  carry  a  section  of 
the  ring  mould  and  each  is  carried  l)y  opjjoscd  cylinders 
96  siidably  mounted  on  the  axle  97  and  ])rcssed  towards 
one  another  along  a  common  jiiston  101  by  springs. 
^Vhen  air  is  admitted  to  the  cylinders,  they  arc  forced 
apart  and  o])en  the  ring  mould.  The  finishing  mould 
halves  are  opened  and  closed  by  a  cylinder  15J,  and  the 
bottom  plate  174  is  carried  by  a  holder  adjustably 
mounted  on  the  baseplate  of  the  machine.  A  blow- 
head  ISl  is  raised  or  lowered  by  the  piston  of  an  air 
cylinder  190  wliich  is  provided  with  an  extension  200 
having  a  slot  201  to  swing  the  blowhcad  to  one  side 
as  with  the  baffle  ])late  32. 

Delivering  molten  metal.  The  means  for  deliA  cring 
the  mould  charges  to  the  dilTerent  forming  machines 
comprise  a  funnel  204,  Figs.  1  and  2,  which  receives  the 
charges  from  a  feeder  207,  and  a  number  of  guideways 
205  which  extend  from  the  fuimel  to  the  machines. 
The  funnel  has  its  inner  surface  hdiricated  by  air  or 
steam  ])rojectecl  from  an  annular  chamber  211  mounted 
over  its  uj)])er  edge.  Each  guideway  com]3rises  a  trough 
section  215,  a  deflector  216,  and  a  reciprocating  dis- 
tributor 21  !•  which  is  carried  by  the  piston  rod  of  a 
cylinder  221 .  The  cylinders  are  operated  in  succession, 
so  that  the  distributors  214  are  brought  in  turn  beneath 
the  fumu'l  and  dellcet  the  charges  in  succession  to  the 
troughs  215. 

Timing  the  c)|)erations.  The  pressure-controlling 
mechanism,  for  timing  the  c)i)erations  of  the  different 
parts  of  the  machines  and  of  the  delivery  mechanism, 
comprises  a  valve  chest  250  which  is  connected  to  the 
\  arious  cylinders  by  air  pijies.  Air  is  admitted  to  these 
l)ipes  by  valves  actuated  by  level's  272,  Fig.  1,  which 
are  ojicratc^d  by  studs  270  adjustably  secured  to  a  eon- 
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stantly-rotating  drum  271.  The  A  ah  es  arc  lield  open 
by  latclies  273  until  they  are  tripped  by  studs  27-1-  on 
the  drum.  A  number  of  drums  are  mounted  on  a  shaft 
275  which  is  driven  in  timed  relation  with  the  feeder, 
and  each  dnim  may  be  disconnected  from  the  shaft 
by  a  clutch  277. 

257,6  U. — Glass  Manufacture.  McNish,  A.,  and  Auto- 
matic Bottle  ^Machine  Corporation,  Ltd.,  12, 
Henrietta  Street,  London,  April  6,  1925.  \o. 
9132.    (Class  56.) 


]{lowing ;  gathering. — A  blowing-machine  of  the 
suction-gathering  type  comprises  a  horizontal  rotaiy 
mould-supporting  table  which  is  mo\  able  \  ertically  to 
enable  a  parison  mould  to  gather  a  charge  of  metal,  the 
rotation  of  the  table  being  stopped  while  a  gather  is  being 
marie.  The  machine  com]:)rises  a  wheeled  truck  20  on 
which  a  vertical  cylinder  21  is  adjustably  mounted,  tlic 
I)iston  25  carr^'ing  a  colunni  26  on  which  a  mould  table 
27  is  rotatably  mounted.  The  upper  end  of  the  cylinder 
carries  a  crosshead  28  which  passes  through  slots'  in  the 
piston  column  26  and  is  rigidly  secured  to  an  inner 
'  olumn  29.  A  clutch  element  30,  secured  to  the  tabic 
27,  rotates  on  the  column  26,  and  the  other  clement  31 
of  the  clutch  is  rotatably  mounted  on  the  colunm  29. 
The  table  27  carries  three  parison  moulds  13,  and  corre- 
sponding finishing-moulds  H,  and  when  in  the  lower- 
most positi()n,  shown  in  Fig.  1,  one  of  the  parison  moulds 
is  dipping  into  the  metal  in  an  ojien  trougli  or  licarth, 
such  as  that  described  in  Specification  2f-4-,83+,  and  is 
gathering  a  charge  by  suction.  When  air  is  admitted 
below  the  piston  25,  the  tnbic  97  is  lifted  and  lifts  the 
mould  away  from  the  supj)ly  of  mctfd.  At  the  same 
time,  the  clutch  members  30,  3]  are  engaged  and  rotation 
of  the  member  31,  by  an  air  cylinder  42,  rotates  the 
table  27  and  brings  a  new  mould  to  the  gathering- 
position.  A  wiping-arm  54-,  pivoted  below  tlie  table  27, 
and  operated  by  a  cylinder  57,  removes  surplus  metal 
from  the  bottom  of  the  parison  mould  as  it  is  lifted 
after  making  a  gather.  The  parison  and  finishing  moulds 
are  pivoted  on  the  table  27  and  they  are  opened  and 


closed  by  a  cam  38  fixed  to  the  column  26.  Kesilient 
connections  between  the  moulds  and  their  ojicrating 
gear  j)revent  damage  in  the  event  of  an  obstruction. 
The  moulds  are  arranged  alternately,  and  a  ])arison  is 
transferred  from  a  iiarison  mould  to  its  corresijonding 
finishing  mould  by  means  of  the  ring  mould  79,  which 
is  carried  by  a  s"'inging  ami  48.  'ibis  arm  is  ])ivotcd 
to  the  table  and  is  operated  by  a  cam  39  also  fixed  to 
the  colunm  26.  A  ring  moula  is  ;  pers  d.  as  it  swings 
over  the  finishing-niould,  by  a  pin  49  dejiending  from  a 
ring  50  carried  by  the  table,  and  is  closed  as  it  swings 
over  the  parison  mould,  by  a  pin  52  depending  from  the 
cylinder  42.  The  fixed  column  29  also  carries  brackets 
40  which  support  a  cylinder  41.  This  cylinder  operates 
the  means  for  applying  suction  to  the  parison  moulds, 
and  for  actuating  the  plunger  80  that  forms  the  initial 
opening  in  the  parison.  The  plunger  SO  slides  through 
the  upper  part  of  the  ring  mould,  and  iS  surrounded  by 
a  spring  83  which  normally  holds  it  retracted  from  the 
moulding  surface  of  the  ring  mould.  It  is  forced 
downwards,  when  a  gather  is  being  made,  by  a  plunger 
82  hich  is  carried  by  a  e/osshi  ad  84,  Fig.  4,  fixed  to 
tubular  members  86  that  slide  in  guides  87  carried  bj'  the 
brackets  40.  The  upper  ends  of  the  tubes  86  are  con- 
nected by  a  crosshead  90  which  is  connected  to  the  rod 
of  a  piston  92  on  the  cylinder  41.  The  cylinder  has  a 
dejiending  arm  94  carrying  a  roller  95  which  rests  on 
the  ring  50.  By  this  construction,  the  cylinder  is 
raised  or  lowered  as  the  table  27  rises  or  falls,  and 
when  air  is  admitted  above  the  piston  92,  the  crosshead 
84  is  forced  downwards  and  the  plug  80  is  thrust  down- 
wards into  [)osition  to  form  the  mouth  of  the  bottle. 
At  the  same  time,  extensions  of  the  tube  86  make 
connection  with  short  tubes  93  mounted  on  the  halves 
of  the  ]iarison  moidd  and  connected  with  the  interior 
of  the  mould.  The  crosshead  is  connected  with  a  source 
of  \'acuum  so  that  suction  is  applied  through  the  tubes 
86  to  the  interior  of  the  mould  to  gather  a  charge  of 
metal.  A  blowliead  197  for  su])j:)lying  air  for  blowing 
the  parison  is  carried  by  the  clutch  31,  and  the  head 
fits  on  to  a  finishing  mould  when  the  latter  is  raised  by 
the  lifting  of  the  tal)le  27.  Blowing  takes  place  while 
the  mould  is  travelling,  in  its  elevated  position,  from 
one  position  of  rest  to  the  next.  Valves  are  provided 
for  controlling  the  su}:)ply  of  air  to  the  different  operating- 
cylinders,  and  the  vah  es  are  actuated  by  the  i^iston  of 
the  rotation  cylinder  42. 

257,892. —  Glass  Manufacture.  Soc.  Anon,  des  Ateliers 
de  Construction  et  Fonderies  de  Jeumont,  Anciens 
Ktablisscments  T.  Haut,  Jeumont,  Nord,  France. 
June  1,  1926,  No.  13850.  Convention  date,  Septem- 
ber 5,  1925.    Not  yet  accepted.    Abritlged  as  open 
to  insjiection  under  Sect.  91  of  the  Act.    (Class  56.) 
Jiolling. — Relates  to  a  watercooled  I'oUer  used  in 
ai)paratus  for  jiroducing  plate  glass.    According  to  the 
invention,  the  water  is  supj)licd  through  one  or  two 
axial  tubes  to  the  middle  of  the  interior  sjiace  of  the 
roller  and  allowed  to  escape  through  both  ends.  The 
roller  is  thus  cooled  more  uniformly,  and  distortion 
due  to  irregular  heating  is  minimised.   In  the  construc- 
tion shown  in  Fig.  ?,  the  water  is  supplied  through  a 
single  tube  9  passing  through  one  of  the  trunnions  D, 
and  the  flow  divides  and  ])asses  out  through  passages 
4,  4^  formed  in  both  trunnions.    Spaces  11,  11^,  of 
larger  diameter  than  the  space  in  the  interior  of  the 
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cylinder,  are  formed  at  the  ends,  and  the  water  passes 
through  the  spaces  into  the  jiassage  4,  4^  by  way  of 
radial  passages  H,  3^.  The  purpose  of  this  construction 
is  to  prevent  air  fi'om  becoming  trapjicd  in  the  interior 
of  the  roller.    In  another  construction,  the  trunnion  C 


FIG. 2 


is  also  fitted  with  a  water  supply  tube  similar  to  the 
tube  9.  The  roller  may  also  be  provided  with  a  central 
core  19,  Fig.  5,  to  increase  its  weight.  The  core  has  a 
central  partition  19^  and  the  water  supplied  to  its 
interior  through  axial  tubes  9,  9^  passes  through  holes 
10  into  the  interior  of  the  outer  cylinder  and  escapes 
at  the  ends. 

258,093.— Glass  Manufacture,  Marks,  E.  C.  R.,  57, 
Lincoln's  Inn  Fields,  London. — (Erie  Glass  Co.  ; 
Factories  Building,  Toledo,  Ohio,  U.S.A.)  Septem- 
ber 28,  1925.    No.  24179.    (Class  56.) 


FIG. I 


FIG.I2. 


37". 

Drawing. — Relates  tc  the  methcid  cf  making  sheet 
glass  in  which  molten  glass  is  flowed  over  or  past  a 
forming  or  sm-face-fmishing  device.  According  to  the 
invention,  the  forming-device  has  a  sharp  edge  which  is 
in  contact  with  the  sheet  and  projects  in  the  direction 
of  flow  of  the  glass.  The  forming-device  may  be  heated 
and  may  be  placed  under  tension.  In  the  construction 
shown  in  Fig.  1,  molten  glass  flows  from  a  furnace  1 
through  an  outlet  2  and  downwardly  over  a  discharge 
lip  3  in  the  form  of  a  sheet  a  which  is  drawn  away  by 
suitable  drawing-mechanism.  The  li{)  member  3  over 
which  the  glass  flows  constitutes  the  forming-device 
of  the  invention,  and  is  made  of  heat-resisting  material 
such  as  nickel  chromium  alloy.  The  lip  is  curved  in 
cross-section  with  its  convex  side  up))ermost,  and  its- 
outer  edge  is  sharpened  and  projects  in  the  direction  of 
movement  of  the  sheet.  The  siiarj)  edge  prevents  the 
glass  from  collecting  and  travelling  back  as  a  dcvitrified 
mass  and  thus  marring  the  sheet.  The  member  3  is 
preferably  placed  under  tension  by  means  of  springs 


6  to  prevent  it  from  warping,  and  it  may  be  heated  to 
the  temperature  of  the  glass  by  electric  current  sup 
plied  through  leads  8.  The  member  may  consist  of 
a  thin  strip  and  gas  burners  may  be  employed  in  heating 
it.  In  another  construction,  the  sheet  a  after  being 
formed  is  drawn  over  a  second  curved  thin  plate  which 
is  placed  below  the  member  3  and  serves  as  a  final 
forming-device.  In  another  construction  the  glass,  after 
flowing  over  the  member  3,  may  pass  between  gauging 
rods,  wires,  or  thin  strips  of  material  26,  Fig.  7,  for 
finishing  the  sheet  after  it  is  formed,  and  this  device 
can  be  used  with  a  sheet  drawn  upwards  from  a  niolten 
mass.  The  glass  flowing  from  the  lip  3  may  flow  along 
one  or  both  sides  of  a  forming-bar  23,  Fig.  6,  whence  it  is 
drawn  away  as  a  sheet  a.  The  sheet  may  be  formed  by 
flowing  the  glass  through  a  slot  formed  by  two  sharp- 
"edged  members  37,  Fig.  12,  which  may  be  heated  by 
resistance  wires  38.  The  construction  shown  may  be 
so  arranged  that  the  glass  is  drawn  away  horizontally 
instead  of  vertically  downwards. 

258,127. — Glass  Manufacture.  .lackson,  W.  J., 
Mellersh-,  28,  Southampton  Buildings,  London. — 
(Hartford-Empire  Co.,  333,  Homestead  Avenue, 
Hartford,  Connecticut,  U.S.A.)  November  23 
1925.  No.  29523.    (Class  56.) 


FIG.8 


FIG. I 


Blowing  ;  delivering  molten  metal. — A  method  of 
making  blown  glassware  consists  in  allowing  molten 
glass  to  issue  from  an  aperture  in  a  receptacle,  and  in 
blowing  the  glass  while  it  is  issuing  and  before  it  is 
detached  from  the  body  of  glass  in  the  receptacle.  The 
form  of  apparatus  shown  in  Figs.  1  and  3  comprises  a 
forehearth  4  ha\'ing  a  discharge  aperture  6,  a  hollow 
and  vertically  mox  able  phuigcr  2  lin  ing  its  lower  end 
submerged  in  molten  glass  3,  and  a  blowpipe  7  which 
extends  through  the  plunger  2  and  is  connected  at  its 
upper  end  to  a  source  of  vacuum  or  air  pressure.  In 
the  position  shown  in  Fig.  1 ,  the  plunger  2  is  at  the  top 
of  its  stroke,  the  blowpijie  7  is  raised  above  the  a))erture 
6,  and  tlie  glass  is  beginning  to  issue  from  the  aperture. 
A  slight  leakage  of  air  into  the  blowpipe  causes  a  hollow 
9  to  be  formed  in  the  issuing  glass.  Downward  move- 
ment ol'  the  plunger  i'orms  a  gather  of  glass  below  the 
apcrtiu-c,  and  air  blown  tlu'ough  tlie  i)ipe  7  enlarges  the 
space  9  and  forms  the  gather  into  a  bubble.  After 
the  bubble  has  been  allowed  to  elongate,  a  mould  8, 
Fig.  3,  is  closed  aroiuid  it  and  it  is  blown  to  fill  the 
mould.    The  mould  and  the  pipe  7  are  next  separated, 
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and  blowing  is  continued  to  burst-off  the  glass  between 
the  mould  and  the  pipe.  If  the  glass  does  not  burst, 
it  may  be  cleaned  off  by  tool  passed  over  the  mould 
and  the  hardened  neck  of  glass  may  be  severed  by 
shears  from  the  mass  in  the  forehearth.  Finally,  a 
burner  is  brought  into  position  to  reheat  the  stub-end 
of  glass  projecting  from  the  aperture  6.  In  some  cases, 
the  plimger  2  may  be  emitted,  tlie  reciprocation  of  the 
pipe  7  being  sufficient  to  control  the  formation  of  the 
gather. 

Shaping  articles  after  formation. — If  the  neck  of  the 
formed  article,  in  this  case  a  bottle,  is  to  be  finished, 
the  mould  is  mo\'ed  to  a  new  ])osition  where  a  neck- 
former  20,  Fig.  8,  is  closed  on  the  upper  end  of  the 
mould  and  a  ring  burner  22  is  brought  into  position  to 
re-heat  the  rough  protruding  edge  of  the  glass.  When 
the  glass  is  soft,  the  burner  is  removed  and  a  forming- 
tool  21  is  lowered  and  co-operates  with  the  former  20 
to  finish  the  neck  of  the  bottle.  A  rotary  shaping-tool 
or  other  suitable  device  may  be  used  instead  of  the 
formers  20,  21.  The  method  and  apparatus  may  also 
be  used  for  the  production  of  electric  lamp  bulbs. 

258,228.— Glass  Manufacture.  Tucker,  O.  M.,  Reeves, 
W.  A.,  and  Beattv,  .1.  M.,  Innis  Avenue,  South 
Columbus,  Ohio,  U.S.A.  .July  7,  1926,  No.  16954. 
Convention  date.  September  14,  1925.  Not  yet 
accepted.  Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.    (Class  56.) 


Delivering  molten  metal.—  Relates  to  a  glass-feeding 
dev'ice  of  the  kind  in  which  a  column  of  metal,  emerging 
from  an  outlet  in  the  floor  of  a  forehearth,  is  supjiorted 
and  reheated,  after  a  "  gob"  has  been  cut  off,  by  the 
pressure  of  gases  burning  in  a  cup  which  is  brought  up 
beneath  the  outlet.    According  to  the  jiresent  invention, 
the  combustible  gas  mixture  is  not  introduced  into  the 
cup  itself  but  into  an  ainmlar  Inirner  which  surrounds 
the  outlet  and  directs  the  flames  downwards  into  the 
cup  as  it  is  brought  up  to  the  outlet.    The  llames  also 
surround  the  emerging  column  of  metal,  when  the  cup 
is  removed,  and  by  rcmelting  the  surface  eliminate 
•  scratches  and  defects  ])roduced  by  contact  between 
'  the  glass  and  the  bushing.    The  outlet  4,  Fig.  5,  is 
;  formed  in  a  replaceable  bushing  3  which  fits  below 
'  an  aperture  in  the  forehearth  1  and  is  held  in  place  by 


the  annular  burner  5.  The  })urner  is  formed  with  a 
hollow  annular  compartment  6  which  is  fed  with  gas 
and  air  under  pressure  through  a  pipe  7  and  is  pierced 
with  holes  8.  These  holes  are  formed  at  such  an  angle 
as  to  direct  the  contiiuious  annular  flame  downwardly 
against  the  column  of  glass  as  it  emerges  from  the  out- 
let 4.  After  a  "gob"  of  glass  has  been  cut  off  the 
column,  by  means  of  shear  blades  10,  a  cup  13  is  swung 
upwards  against  the  outlet,  as  shown  in  Fig.  12.  The 
flames  from  the  jets  8  are  then  enclosed  by  the  cup, 
and  the  cushion  of  gases  thus  burning  under  pressure 
in  the  cuj)  either  retards,  stops,  or  reverses  the  ffow  of 
glass  through  the  outlet  until  the  cup  is  removed.  A 
baffle  16,  Fig.  5,  is  fitted  within  the  compartment  6  of 
the  burner  ring  opposite  the  inlet  pipe  7,  to  secure  an 
e\'en  supply  of  combustible  mixture  at  all  of  the  holes 
8.  The  supply  of  gas  and  air  may  be  reduced  when  the 
shear  blades  10  are  cutting  the  colunm  of  metal.  In 
the  construction  shown  in  Fig.  12,  the  cup  13  is  brought 
close  to,  but  not  in  contact  with,  the  underside  of  the 
bushing  3,  and  the  burnt  gases  escape  through  the  space 
between  the  cup  and  the  bushing.  In  a  modification, 
the  cup  is  brought  into  contact  with  the  bushing  and 
the  gases  escape  through  a  valve  in  the  wall  of  the 
cup.  In  another  modilication,  the  gases  escaj^e  through 
outlet  ports  formed  in  the  ring  5.  The  metal  may  flow 
through  the  outlet  4  by  gra^-ity,  or  it  may  be  extruded 
by  fluid  firessure  or  by  the  movements  of  a  plunger 
reciprocating  vertically  over  the  outlet.  The  cup  13 
and  the  shears  10  are  operated  by  compressed  air 
cylinders,  and  the  admission  of  air  to  the  c\  linders  is 
controlled  by  a  timing  device  as  described  in  Specifica- 
tion 208,172.  Gas  and  air  for  the  burner  5  is  mixed 
and  controlled  by  an  injector  as  described  in  Specification 
109,872. 


Latest  British  Patents. 


Applications. 

-59J2— October  i8,  1926.  G.  H.  Wiiigate.  Manufacture  of 
lenses. 

^595.5 — October  18,  1926.     (Germany,  October  20,  1925.)    L.  von 

Reis.    Polishinjj  plate  glass. 
26008 — October   18,    1926.       I.    W.    Boothroyd.       Closures  for 

bottles,  etc. 

26088 — October  19,  1926.  X.  H.  Freeman.  Temperature  con- 
trolling devices  for  furnaces,  etc. 

261 1 1 — October  19,  1926.  (France,  October  24,  1925.)  R.  J.  de 
Gerson.  Bottles. 

26131 — October  20,  1926.  (United  .States,  October  24,  1925.) 
G.  C.  Cook.    Regenerative  air-preheater. 

26304 — October  21,  1926.  United  Glass  Bottle  Manufacturers, 
Ltd.     F.  A.  Hurlbut.  Conveyors. 

26417 — October  22,   1926.    W.   Bernatzky.  .\nncaling-funiace. 

26630 — October  25,  1926.  A.  B.  Clewor'th.  Suspended  furnace 
roofs. 

^6737 — October  25,   1926.     (Germany,  November  12,   1925.)  O. 

Bleyer.    Hollow  glassware. 
26767— October  26,   1926.       E.  V.   R.  Marks.       (Libbey  Glass 

Manufacturing  Co.)    Chuck  for  glassware. 
26974 — October  28,  1926.     F.  Liebl.     Bevelling  edges  of  glass,  etc. 
27019 — October    28,     1926.       (Germany,     October    29,  19^5-) 

Bunzkauer   Werko    Lengersdorff    and    Co.  Furnace 

walls,  etc. 

27146 — Oclober  29,  1926.  United  Glass  Bottle  Manufacturers, 
Ltd.    E.  A.  C.  Pryor.    .Annealing  glass  articles. 
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27157 — October  29,  1926.  R.  H,  Parsons.  Transfer  of  heat 
between  gases. 

27244 — October  30,  1926.  South  Durham  Steel  and  Iron  Co., 
Ltd.    Building  block  for  use  in  furnaces,  etc. 

27290 — November   i,    1926.    C.   W.   I.  Thomas.    Bottles,  etc. 

27335 — November   i,    1926.       (Belgium,   April   27,    1926.)  O. 

Demaret.  Process  of  treating  glass  plates  etc.  to 
prevent  moisture  adhering  thereto. 

27346 — November   i,   1926.     (United  States,   October  31,  19.25.) 

C.  W.  Andrews..    Methods  of  inaking  producer  gas. 

27489 — November  2,  1926.  (United  States,  Decerhber  7,  1925.) 
Aluminium  Co.   of  America.    Refractory  articles. 

28024 — November  8,   1926.    G.  H.  Gascoigne.    Milk  bottle. 

28529 — November  12,  1926.  R.  S.  Portham.  Removal  of 
suspended  material  from  gases,  etc. 

28786 — November  15,  1926.  (Germany,  November  16,  I'j^s.} 
Muhlig-Union  Glass  Works  Co.,  Ltd.  Production  of 
compound  sheets  of  glass  and  celluloid. 

28803 — November  15,  1926.  (France,  November  27,  1925.) 
J.  R.  F.  M.  Lasmolles.    Gas  producers. 

29139 — November  18,  1926.  R.  F.  Hall.  Machines  for  manu- 
facture of  glass  articles. 

29195 — November  19,  1926.  W.  R.  Innes.  Manufacture  of 
strengthened  glass. 

29248— November  19,  1926.  J.  Keith  and  Blackman  Co.,  Ltd. 
Controlling  gas  burners  for  furnaces. 

Public  Inspection. 

259927— October  13,  1925.  C.  H.  F.  Muller  (Firm  of).  Attach- 
ment of  iron  to  glass. 

259953 — October  16,  1925.  Rhenania-Kunheim  Verein  Chemischer 
Fabriken  Akt.  Ges.  Process  for  the  manufacture  of 
glass  containing  barium. 

259965— October  16,  1925.  W.  J.  Miller,  Inc.  Glass  fabricating 
machines. 

259990 — October  16,  1925.  P.  A.  Favre.  Machine  for  making 
articles  from  glass  tubing  and  the  like. 

260257 — October  20,  1925.  L.  von  Reis.  Methods  and  devices 
for  polishing  plate  glass. 

260263— October  24,  1925.  G.  C.  Cook.  Regenerative  air  prc- 
heater. 

260628— October  31,  1925.  C.  W.  Andrews.  Methods  of  making 
producer-gas. 

261354 — November   12,    1925.    O.   Bleyer.     Hollow  glass-ware. 
261425 — November  16,  1925.      Muhlig-Union  Glass  Works  Co., 

Ltd.    Process  for  producing  compound  sheets  or  plates 

of  glass  and  celluloid. 

Specifications  Accepted, 

240817— October     2,     1924.       Kellner     and     Flothmann  Ges. 

Apparatus  for  reversing  the  supply  of  gas  and  air  ui 
gas-fired  furnaces  for  metallurgical  and  other  industrial 
|3urposes. 

2^3y44_November  28,  1924.  Soc.  Anon,  des  Manufactures  dcs 
Glaces  et  Produits  Chimiques  de  S;iint-(  .iil)ain, 
Chaunv,  el  Cirey.  Apparatus  for  the  equali/alinn  ol 
the  density  of  fluid  mixtures  consisting  of  a  liquid 
and  granular  or  like  material. 

249865- March  28,  1925.  C.  Heuzc.  Process  and  apparatus  for 
tlie  manufacture  of  plate  glass,  figured  and  wn-ed 
glass,  and  the  like. 

,52,27— May  15,  1925.  Soc.  Anon.  d'Ougree-Marihaye.  Gas- 
valves. 

252371  May   19,    1925.    Ilarlford   ICmpire  Co.    Method  of  and 

apiiaratus  for  making  hollow  blown  glassware. 

25-JS66 — June  20,  1925.  Soc.  Anon,  des  Manufactures  des  Glaces 
et  Produits  Chimiques  de  St.  (;ol)ain,  Chauny,  et 
Cirey.    Apparatus  for  the  manufacture  of  sheet  glass. 

25K54 1— September  21,  1925.  Australian  (ilass  Manufacturers 
Co.,  I>td.      Multiple  glass-stopper  pressing  machines. 

259629— April  21,  1925.    United  (ilass  Bottle  Manufacturers,  Ltd. 

and  K.  A.  C.  Pryor.  Lehrs,  anne.iling-furnaces,  or  like 
apparatus. 

259691— July  25,    1925.       (Cognale  Applit.il  ion,  32276/25.)  W. 

Taylor,  A.  Warmisham  and  Kapella,  Ltd.  Mountuig 
of  lenses. 


259732 —  September  8,    i()25.    J.   E.   Pollak   (Owens  Bottle  Co.) 

Feeding  glass. 

259733 —  September  8,   1925.    J.  E.  Pollak  (Owens  Bottle  Co.). 

Machine  for  forming  glassware. 

259775 — October  28,  1925.    T.  D.  Harries.    Milk  bottle  or  utensil. 

259801 — December  23,  1925.  A.  E.  White  (Morgan  Construction 
Co.).    Reversal  and  control  of  regenerative  furnaces. 

259805 — December  29,  1925.  S.  E.  Sieurin.  Production  of  fire- 
proof bricks  or  other  products. 

260041 — July  22,  1925.  W.  J.  Mellersh-Jackson.  (Hartford 
Empire  Co.)    Lehrs  for  annealing  glassware. 

260086 — September  25,  1925.  W.  Wright.  Closuring  or  sealing 
of  bottles. 

260104 — October  30,   1925.    V.   F.  Feeny  (Illinois  Pacific  Glass 

Co.).    Electric  Glass-annealing  lehrs. 
260771 — October  30,    1925.    T.   Sutclifl'e.      Closures  for  bottles, 

jars  and  the  like  receptacles. 
260801 — December  22,   1925.    A.  Warmisham  and  Kapella  Ltd. 

Lens  systems. 

260863 — January    15,    1926.       (Divided  Application   on  255329.) 

L.  Rainchon  Ash-pans  for  gas-producer  furnaces. 
261 150 — September  28,  1925.     E.  C.  R.  Mars  (P2rie  Glass  Co.). 

Manufacture  of  sheet  glass. 
261227 — February  13,   1926.    C.  A.  Dellamonica.      Grinding  or 

polishing  rollers  for  glass  and  the  like. 


Patents,  Trade  Marks,  Inventions. — Advice,  Handbook  and 
Cousultations  free.  King's  Patent  Agency,  Ltd.,  Director 
B.  T.  King,  C.I.M.E.  ;  Regd.  Patent  Agent,  G.B.,  U.S.,  and 
Canada,  146a,  Queen  \'ictoria  Street,  l!;.C.4,  and  6,  Quality 
Court  (near  Patent  Office),  London,  W.C.  39  years'  references. 
Phone  :   Cent.  682. 


"  Method  of  and  Apparatus  for  Melting  Glass."  The  owners 
of  British  Patent  No.  218718  desire  to  dispose  of  the  same  or 
would  enter  into  working  arrangements  with  a  firm  likely  to 
be  interested.  Particulars  may  be  obtained  from  TECHNIC.XL 
RECORDS,  LTD.,  59-60,  Lincoln's  Inn  Fields,  London,  W.C. 2. 


"  Improvements  in  or  Relating  to  Apparatus  for  the  Manu< 
facture  of  Glass  Tubes  Provided  with  Closed  Ends  or  Bottoms." 

The  owners  of  British  Patent  No.  177884  desire  to  dispose  of 
the  same  or  would  grant  a  license  to  work  the  invention  on 
royalty  terms.  Particulars  may  be  obtained  from  TECHNICAL 
RECORDS,  LTD.,  59-60,  Lincoln's  Inn  Fields,  London,  W.C.2. 


Patents  and  Designs  Acts,  1907  and  1919.  The  Proprietor  of 
British  Patents  Nos.  205736,  205737  and  205738  is  prepared  to 
sell  the  patents  or  to  licence  British  manufacturers  to  work  there- 
under. They  relate  to  screw-stopper  bottle  making  machines. 
.\ddress:  B.  W.  &  T.,  112,  Hatton  Garden,  London  E.C.i. 


No.  125921.  "  A  Potash  Glass  for  use  as  a  Filter  to  Produce 
Daylight  Effects."  The  owners  of  tiie  aljove  patent  are  desirous 
of  arranging  liy  licence  or  otherwise  on  reasonable  terms  lor  the 
manufacture  and  commercial  development  of  the  invention.  For 
|)articulars  address:  Herbert  Haddan  and  Co.,  Chartered  Patent 
.\gents,  5 1  and  32,  Bedford  Street,  Strand,  London,  W.C. 2. 


The  Proprietors  of  the  Patent  Nos.  29251  of  1912  and  13356  "i 
u)i\  ("  Iniprdvcmcnds  in  Machines  for  Making  Hollow  (il.— 
•Articles")  are  desirous  of  entering  into  arrangements  by 
of  licence  and  otherwise  on  reasonable  terms  for  the  inirp^s. 
of  exploiting  the  same  and  ensuring  their  full  development  an  l 
practical  working  in  this  country.  All  communications  shouM 
be  addressed  in  the  first  instance  to  Haseltine,  Lake  and  Co., 
Chartered  Patent  Agents,  28,  Soullinmpton  Buildings,  Chancei\ 
Lane,  London,  W.C. 2. 
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ONE  SHILLING 

Four  Points  about 

"RAM"  Brand  LIMESTONE. 

/. — Selected  Stone —  not  a  by-product  of  stone 
for  other  Trades. 

II. — Deliveries  regular  as  clockwork. 

III.  — Uniform  quality — the  best. 

IV.  — "  Ram  "  Brand  is  really  Limespar — at 

Limestone  price. 

C.  E.  RAMSDEN  &  Co., 

Foley  Colour  and  Chemical  Works, 

FENTON,  STOKE-ON-TRENT. 

'Phone :  Longton  72. 
Wire  and  Cable:  Ramsdens,  Stoke-on-Trent. 


POTASSIUM  NITRATE. 
ARSENIC. 

POTASSIUM  CARBONATE 

(HYDRATED  &  CALCINED) 
SELENIUM. 

STOCKS  HELD  AT  PRINCIPAL  PORTS. 


Write  to-day  for  Price*- 

THE  COOKSON  PRODUCE  &  CHEMICAL 

CO.,  LTD., 
3,  NEW  LONDON  ST.,  LONDON,  E.C.3. 

'Gr»iai :— COOBUDCOL,  FEN,  LONDON. 
'Phone*:— ROYAL  3917,  8.  9,  and  4048. 

The  Cheapest  House  for  Glass  Chemicals. 


CLEGG'S 
Glass  Bottle  Making  Machines. 

FOR  PLAIN  AND  SCREW  MOUTHS. 


Double  Head  Machine  for  Screw  or  Plain  Mouths. 

A.  E.  CLEGG,  LIMITED, 

ENGINEERS. 
Balmoral  Work*,  Balmoral  Street,  HUNSLET,  LEEDS. 

Tdepbone:  24634.   '    Telegrams:  "Cleg?,  Eogineer,  Haaslet,  Leoeb. 


INCREASE  THE  EFFICIENCY 

OF  YOUR 

FURNACES  LEHRS  ETC. 

BY  USING 

Highpor  Insulating  Bricks 

AS  USED  by'^  Leading  GLASS  MANUFACTURERS 

HIGHEST    Ef^fjf^IENCY.  LOWEST  COST. 

<y^Send  for  j^arficulars  to  DEPT.  G. 

^ILDINav.&  INSULATING 

iiftvr^Ri;<iEP^MPANY,  limited. 


0*no  Hmm,  Ejfitap  Place, 
1M,  Hep*  •tftat,'^//^ 
Hi,  W*rt  ItrMt  -TJ/, 
•,  Alkort  Main, 


NEWCASTLE  'Phone:  Ceat  1044. 

SLAMOW  TbODc  :  Cent  1053. 

SHEFFIELD  1>hoDe  :  Cent  4038. 

MANCHESTER  'Ptocc  :  Cent.  3877  &  8. 

BI»MIN«HAM  'FhoDc:  Cmi.  i«o6. 
and 


VICTORIA  STATION  HOUSE,  LONDON,  S.W.I. 

Tdepbooe  :  FRANKLIN  6107  &  8.    Grams  :  CHAI.KIKESS,  SOWEST. 


u 
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Designed  and  Manufactured  for  Every  Purpose  @ 


PRESSING  MACHINES 
BLOWING  MACHINES 
PASTE  MOLD  MACHINES 
GRINDING  MACHINES 


CRACKING-OFF  MACHINERY 
CUTTING  MACHINERY 
BANDING  MACHINERY 
CUPPING  MACHINERY 


MOLDS  AND  DEVICES 
Mamfactured  by 

Miller  Machine  &  Mold  Works. 

Cable  AddrMi  "Emilur,"  Weitcm  Union  Coie. 

705-719,  ANN  STREET,  COLUMBUS,  OHIO,  U.S.A. 

European  Rtprumlalivet : 

THE  BRITISH  HARTFORD-FAIRMONT  SYNDICATE,  Ltd. 
142-143,  Audrey  House,  Ely  Place,  London,  E.C.I. 

TELEPHONE    .    HOLBORN  IBS3. 


AS 


SELENIUM  METAL 
SELENITE  OF  SODA 
SELENATE  OF  SODA 
PURPLE  OF  CASSIUS 

Liquid  Gold  for  glass  wd  enamel  colours  for  glass. 
Precious  METAL  CHEMICAL  COMPOUNDS. 
iiiDDiiinoiiimiumiii 

Johnson,  Matthey &Co. , 

LTD.. 

73/82,  HATTON  GARDEN, 
LONDON,  E.C.1 


Telephone  : 
HOLBORN.  6830/8. 


Teltgramt  : 
"MATTHEY.  SMITH.  Undon." 


HIGHEST  GRADE 


''Silica'^  Bricks  &  Blocks 

OF  ALL  SHAPES  AND  DIMENSIONS.  AND 

Plastic  ''Silica'^  Cement 


FOR  GLASS  WORKS'  USE. 


Trade  Mawc  "SILICA." 


THE  OUGHTIBRIDGE 
SILICA  FIREBRICK 

COMPANY,  UNITED, 

OUGHTIBRIDGE. 
Near  Sheffield. 


ESTABLISHED  1858. 
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MAKE  YOUR 


MILK  BOTTLES 


ON   THE  NEW 


M^NISH  THREE  MOULD 


COMPLETELY  AUTOMATIC 


BOTTLE  MACHINE 


AND  OBTAIN 


ACCURATE  CAPACITY. 


12-13   HENRIETTA  STREET, 


LONDON,  W.C.2. 


Telegrams  : 
PARPUBUTY.  LONDON. 


Telephone ." 
REGENT  1639. 
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□  THE  AUTOMATIC  BOTTLE  MACHINE  CORPORATION  LTD.  y 
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TRADE 


MARK 


BRAND 


SODA 


ASH, 


GUARANTEED    58°— 98/99%    SODIUM  CARBONATE. 

The  strongest  and  purest  form  of   the  article  in  the  Mark.t,  and  there- 
fore the  most  economical  for  the  use  of  GLASS  MAKERS. 


BRUNNER,  MOND  &  Co.. 


NORTHWICH. 


LIMITED. 


CHESHIRE 


Undon  Sales  Office  .—7,  CAVENDISH  SQUARE.  W.l. 


A. 


•^■^        §«--5§  §;--5§  ^-5!  §f-J§  §<-  ^         ^  jS-  ji-S^  -J^  iS-  "-S 


"  HAILGLASSWARE  "  is  made  only  b\  Ackroyd  &  Best,  Ltd.,  at  their  Works  at 
Morley,  near  Leeds,  and  is  British  from  beginning  to  end.  Ample  stocks  are  kept 
at  our  large  warehouses  and  showrooms,  98,  Mansell  Street,  opposite  the  Tower, 
London,  also  most  contractors  carry  stocks.  This  glass  is  a  triumph  of  the  Glass 
Maker's  art ;  it  is  made  into  Illuminating  Shades,  Globes,  Vases  and  Fancy  Ware, 
etc.  Plain  or  Decorated  with  artistic  ceiamic  colours — burnt=in  and  washable.  In= 
sist  on  seeing  the  brand  "  Hailglass  "  on  each  piece.  Don't  let  any  merchant  foist 
on  you  any  other  brand  or  unbranded  glassware.    "  Hailglass  "  is  the  Queen  of  all 

Glasses. 


Made  only  by  ACKROYD  &  BEST,  LTD., 

Glass    Makers    and   Metal  Stampers, 

MORLEY,    Near    LEEDS,    —  ENGLAND. 

(  .'{2,  Shaftesbury  Avenue,  London,  W.l. 
Showrooms    J  98,  Mansell  Street,  London,  E.l. 

[21,  Waterloo  Street,  Glasgow. 

TRADE    SUPPLIED    ON    GOOD  TEKMS. 
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FELSPAR 

for 

GLASS-MAKING. 

CORNWALL  AND  SCANDINAVIAN 

FELSPAR. 

DRY-QROUND   AND  WATERGROUND 
OR   IN  LUMPS. 

DELIVERED  TO  WORKS. 

VARCOES  CHINA  CLAYS,  LTD., 

ST.   AUSTELL,  CORNWALL. 

SAMPLES  AND  PRICES  ON  APPLICATION. 


Barber  and  Kent, 

24,  MARK  LANE, 

LONDON,  E.C.3 

SHIPPING  FORWARDING  AND 
,    INSURANCE  AGENTS. 


EVERY  -KIND  OF  TRANSPORT  WORK 
UNDERTAKEN. 

KEEN  THROUGH  RATES  QUOTED  TO 
AND    FROM    ANY    PART    OF  THE 
WORLD. 


EXPERT  PACKERS  FOR  MACHINERY. 
MOTOR  CARS,  Etc. 


Agencies  throughout  the  World.         Cooes  ; 

Telephone  :  Royal  3396.  A.B.C  5th 

Telegram*  :  VIXENISH  FEN.  BENTLEY'S 

Cables  :      VIXENISH.  SCOTTS. 


The  Pottery  and  Glass  Trades'  Benevolent  Institution. 

FOUNDED  1881 
The  only  Itutitution  of  its  kind  in  the  GLASS  Industry. 
THE  OBJECTS  OF  THIS  INSTITUTION  ARE:— 

The  relief  or  assistance  by  way  of  pension  or  temporary  financial  help  of  deserving  poor  persons  of  either 
sex,  provided  they  are  or  have  been  in  the  pottery  or  GLASS  industries  or  are  the  widows  and  dependents  of 
such  persons. 

The  assistance  of  young  jjersons  of  either  sex  engaged  in  these  industries,  whose  circumstances  at  the  time 
preclude  them  from  otherwise  obtaining  it,  to  acquire  free  of  expense  that  Technical  instruction  in  these 
ndustries  necessary  to  make  them  more  capable  in  the  arts  of  making,  decorating  or  selling  pottery  and  glass, 

ANNUAL  SUBSCRIPTIONS,  DONATIONS  and  LEGACIES  are  earnestly  solicited. 

List  op  those  connbctbd  with  thb  Gi.a.ss  Industry  on  thb  Board  op  MANACEiifENT. 


Tnaturer :  Georgb  E.  AtEXA>fDER,  Esq.,  O.B.E. 
Managing  Director,  The  United  Glass  Bottle  Manufac- 
turers, Ltd. 

Govtmor :  W.  H.  Stuart,  Esq.,  J. P.,  Chairman,  Messrs. 

Stuart  &  Sons,  Ltd. 
TrutUes  :  JTUKS  Wuidart,  Esq.,  J.  S.  Wiujams-Thomas, 

Esq.,   O.B.E.,   J.P.    (Mewrs.   Stevens  &  Williams, 

Ltd.). 

Chairman  Board  of  Management :  C.  J.  PRATT,  Esq., 
Governing  Director,  National  Glass  Co.,  1,  Charter- 
house Street,  EC  1,  Governing  Director,  Rankin 
Automatic  Glass  Feeder  Co. 


Members:  8.  B.  Bagley,  Esq.,  J. P.,  Director,  Bagley  &Co., 
Ltd.,  Knottingley;  Messrs.  R.  S.  Biram,  The  United 
Glass  Bottle  Manufacturers,  Ltd. ;  T.  Davidson, 
Geo.  Davidson  &  Co.,  Gateshead  ;  G.  Marchand, 
Colonial  and  Foreign  Glass  Ind.  Ltd.  ;  H.  Sharican, 
John  Walsh  Walsh,  Ltd.,  Birmingham ;  S.  M.  StttarT, 
Stuart  &  Sons.  Ltd.,  Stourbridge  ;  F.  B.  Towers, 
Lewis  &  Towers,  Bottle  Works,  Dalston  ;  Duncan 
Webb,  Jan.,  Molineaux  Webb  &  Co.,  Ltd.,  Ancoats, 


Manchester. 

Bankers—THE.  NATIONAL  PROVINCIAL  BANK. 

G0Htrai  Secretary — Mr.  J.  6.  W.  JaiNM,  3,  Dytft  BlildiRet,  Holharn,  LoRdOH,  E.C. 
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STEIN  &  ATKINSON  LIMITED, 


Telephone: 
VICTORIA 
7325-6. 


47,  VICTORIA  STREET,  LONDON,  S.W.I. 


Telegnuns  : 
Mtttastbina, 
SowEST,  London. 


SPECIALISTS  IN  GLASS  WORKS  EQUIPMENT. 


Glass  Tanks. 

Open  and  Muffix  Type 
Lehrs  with  Patented 
Design  of  Conveyor 
Belt. 


Chimneys  and  Bins. 
Reinforced  Tile 
Construction. 


Silicate  of  Soda 
Furnaces. 


Caustic  Pot  SnriNcs. 


REGENERATORS 


REGENERATORS, 


Stzin  Type  Pot 
Furnaces. 


Recuperative  Revolving 
(patented  design) 
Pot  FuRNAds  for 
Owens  Machines. 


CoMPLTTE  Batch 
Storage,  Mixing  and 
Handling  Equipment. 


TORPEDO   TYPE   GLASS   MELTING  FURNACE 

Built  Under  License  With  The  United  Glass  Bottu  Manufacturers  Ltd. 

REDUCED   FUEL  CONSUMPTION  —  INCREASED  MELTING  CAPACITY 

REDUCED   REPAIR  COSTS. 


CHAPMAN  AGITATORS  for  new 

OR  EXISTING  GAS  PRODUCERS 

Over  1,100  Installed.      -      160  in  Great  Britain. 
75%  Being  Repeat  Orders. 

Saving  up  to  : — 

COAL  ...  25%. 
LABOUR  ...  75%. 


THE   CHAPMAN  COMPLETELY 
MECHANICAL  PRODUCER. 

THE    CHEAPEST  MECHANICAL  PRODUCER  ON 
THE  MARKET  TO  INSTALL  AND  MAINTAIN  IN 
WORKING  CONDITION. 


Qai  Producar  wiln  Cnapman  Floatinc  Atllslot. 


CATALOGUES  SENT  ON  REQUEST. 


Prated  by  Ths  Scmtzv  Fikb  Aht  Pkxsw,  31,  Ilolmesdalc  Road,  Rcigste,  and  Published  by  the  Pinprietoni,  Class  Publications,  Lis., 
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